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T o  k e e p  u p - t o - d a t e  . . .  
M a n y  r a d i o  s t a t i o n s  g i v e  t h e  l a t e s t  i n f o r m a t i o n  o n  c o n t r o l l i n g  o r c h a r d  p e s t s .  
C o n s u l t  y o u r  l o c a l  s t a t i o n ,  y o u r  f a r m  a d v i s e r ,  o r  t h e  I l l i n o i s  A g r i c u l t u r a l  
E x p e r i m e n t  S t a t i o n ,  U r b a n a ,  f o r  d e t a i l s .  
T h e  S p r a y  S e r v i c e  R e p o r t ,  a  w e e k l y  r e l e a s e  g i V i n g  t h e  s a m e  i n f o r m a t i o n  
a s  t h e  r a d i o  p r o g r a m s ,  i s  a l s o  a v a i l a b l e  t o  I l l i n o i s  o r c h a r d i s t s .  I f  y o u  w a n t  
t o  r e c e i v e  i t  e a c h  w e e k ,  s e n d  $ 1 . 5 0  t o  t h e  I l l i n o i s  C o o p e r a t i v e  E x t e n s i o n  
S e r v i c e  ( M u m f o r d  H a l l ,  U r b a n a ,  I l l i n o i s  6 1 8 0 1 )  t o  c o v e r  f i r s t - c l a s s  m a i l i n g .  
E i t h e r  s t a m p s  o r  c h e c k s  p a y a b l e  t o  t h e  U n i v e r s i t y  o f  I l l i n o i s  a r e  a c c e p t a b l e .  
T h e s e  r e p o r t s  a r e  p r e p a r e d  b y  t h e  I l l i n o i s  A g r i c u l t u r a l  E x p e r i m e n t  S t a t i o n  
i n  c o o p e r a t i o n  w i t h  t h e  I l l i n o i s  S t a t e  N a t u r a l  H i s t o r y  S u r v e y .  
THE BATTLE against insects, diseases, and other pests in Illinois orchards must be fought every year. To help in the fight, var­
ious experimental agencies are constantly working out better methods 
of pest control. This circular brings together the latest recommenda­
tions from the Illinois Agricultural Experiment Station, the Illinoi 
State Natural History Survey, and the U . S. Department of Agricul­
ture. You may need to ad just these recommendations to suit your own 
conditions ~ but don't experiment with untested materials and methods. 
To do so may mean disaster. 
SOME BASIC STEPS IN PEST CONTROL 
Continue Sanitation Practices 
With the general use of organic insecticides and fungicides and 
with the increased cost of hand labor, many growers are omitting sani­
tation practices. This, however, is definitely a mistake. It is practically 
impossible to secure a high-quality crop when one depend entirely 
upon chemical treatments. The following practices should therefore be 
observed. 
For insects and mites 
1. Carefully examine the top third and inner parts of the tree. 
These are the areas where insect and mite infestations often begin. You 
can cut the cost of sanitation and chemical control measures by con­
centrating efforts on these areas. 
2. If possible remove all wormy fruit and destroy it. 
3. Store used fruit containers and limb props in a closed build­
ing or at least 5 miles from the orchard. Screen the packing shed if it 
is near the orchard. These measures keep the adult insects from re­
turning to the orchard next season. 
4. Collect and burn all prunings and other debris. Destroy 
broken crates and containers, discarded sacks, large 'weed stems, corn 
stalks, and other overwintering sites of larvae. 
5. Destroy or control insects on wild host plants near the or­
chard. If such host plants are on neighboring property, ask your neigh­
bor for his cooperation. 
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F o r  d i s e a s e  c o n t r o l  
1 .  C o l l e c t  a n d  r e m o v e  i n f e c t e d  f r u i t .  
2 .  P r u n e  o u t  f i r e b l i g h t  i n f e c t i o n s  a s  t h e y  a p p e a r ,  c u t t i n g  4  t o  6  
i n c h e s  b e l o w  t h e  l a s t  p o i n t  o f  v i s i b l e  i n f e c t i o n .  S t e r i l i z e  s h e a r s  i n  2 0 ­
p e r c e n t  C l o r o x  b e t w e e n  e a c h  c u t .  
3 .  R e m o v e  a l l  d e a d  w o o d  f r o m  t r e e s .  B e  c a r e f u l  n o t  t o  l e a v e  
p r u n i n g  s t u b s  a s  t h e y  d i e  b a c k  a n d  a r e  a  s o u r c e  o f  b l a c k  r o t  a n d  B o t r y o ­
s p h a e r i a  r o t  i n o c u l u m .  T h e  e n d s  o f  b r o k e n  b r a n c h e s  s h o u l d  n o t  b e  l e f t  
j a g g e d .  E i t h e r  s m o o t h  t h e m  o r  r e m o v e  t h e  e n t i r e  b r a n c h .  
4 .  R e m o v e  a l l  d r o p p e d  f r u i t  f r o m  t h e  o r c h a r d  a t  r e g u l a r  i n t e r ­
v a l s .  
5 .  R e m o v e  a l l  p r u n e d  w o o d  f r o m  t h e  o r c h a r d  a n d  b u r n .  D o  n o t  
c h o p  u p  a n d  l e a v e  u n d e r  t h e  t r e e s .  
C o n t r o l  G e n e r a l  O r c h a r d  P e s t s  
G r a s s h o p p e r s  
G r a s s h o p p e r s  o c c a s i o n a l l y  b e c o m e  t r o u b l e s o m e  i n  o r c h a r d s .  T h e y  
a r e  e s p e c i a l l y  h a r m f u l  t o  n e w l y  p l a n t e d  t r e e s ,  b u t  t h e y  m a y  a l s o  f e e d  
o n  t h e  f o l i a g e  a n d  f r u i t  o f  o l d e r  t r e e s .  T h e y  o f t e n  h a t c h  i n  d e n s e  
g r a s s e s  a l o n g  s t r e a m s ,  d i t c h e s ,  a n d  f e n c e  r o w s ,  o r  i n  w o o d e d  u n d e r ­
g r o w t h .  L a r g e  n u m b e r s  o f  y o u n g  h o p p e r s  c a n  u s u a l l y  b e  f o u n d  i n  
t h e s e  a r e a s  i n  s p r i n g  a n d  e a r l y  s u m m e r ,  b e f o r e  t h e y  m o v e  o u t  i n t o  
o r c h a r d s .  T h e  m o s t  e c o n o m i c a l  t i m e  t o  c o n t r o l  t h e m  i s  w h e n  t h e y  a r e  
y o u n g  a n d  c o n c e n t r a t e d  i n  s m a l l  a r e a s .  T h e  f o l l o w i n g  m a t e r i a l s  w i l l  
k i l l  g r a s s h o p p e r s  a n d  a l s o  h a v e  e x c e l l e n t  r e s i d u a l  t o x i c i t y .  
A m o u n t  p e r  a c r e  f o r -
Y o u n g  h o p p e r s  A d u l t s  
A l d r i n  . .  . .  . .  . . . . .  .  . . .  .  .  .  2  o z .  a c t u a l  2  o z .  a c t u a l  
D i e l d r i n  . . . .  .  
1  o z .  a c t u a l  2  o z .  a c t u a l  
S e v i n  .  . . . . .  .  . . . . . . .  .  
%  l b .  a c t u a l  1  l b .  a c t u a l  
C i c a d a s  
S e v i n ,  a t  t h e  r a t e  o f  2  p o u n d s  i n  1 0 0  g a l l o n s  o f  w a t e r ,  g i v e s  g o o d  
c o n t r o l  o f  c i c a d a s .  T h e  i n s e c t s  d o  n o t  b e g i n  l a y i n g  e g g s  u n t i l  a b o u t  a  
w e e k  a f t e r  e m e r g e n c e .  I f  t h e y  a r e  c o m i n g  f r o m  t h e  s o i l  u n d e r  t h e  t r e e s ,  
t h e y  c a n  b e  c o n t r o l l e d  w i t h  a n  a p p l i c a t i o n  e v e r y  7  o r  8  d a y s .  
T h e s e  i n s e c t s  w i l l  o f t e n  m o v e  a b o u t  f o r  s h o r t  d i s t a n c e s ,  f l y i n g  w i t h  
t h e  w i n d .  T h u s  i f  t h e y  a r e  e m e r g i n g  h e a v i l y  i n  a d j a c e n t  w o o d e d  a r e a s ,  
e s p e c i a l l y  t h o s e  u p  w i n d ,  c o n t r o l  w i l l  b e  d i f f i c u l t .  I f  p o s s i b l e ,  t h e s e  
a r e a s  s h o u l d  b e  s p r a y e d  w i t h  S e v i n  t o  k i l l  t h e  i n s e c t s  b e f o r e  t h e y  f l y  
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into the orchard. When gravid females are flying into the orchard 
from outside areas, the fruit trees will need to be sprayed oftener than 
when the insects are emerging in the orchard. 
Bark beetles 
Bark beetles usually attack only weakened trees or branches, al­
though they are occasionally found on healthy trees. Usually they can 
be controlled if the vigor of the tree is increased by means of fertilizers, 
proper drainage, or scale control. The treatments described for the 
lesser peach tree borer (pages 7 and 8) are also moderately effective 
against beetles. 
Mites 
The most important recommendation in mite control is to reduce 
mite populations to a very low level and keep them there. This ap­
proach is made in controlling all pests when the necessary information 
and tools are available. 
If mites have been numerous, look for European red mite eggs and 
for spotted mites in early spring before growth starts. The red mite 
eggs will be under the twigs at rough places. The spotted mites, which 
will be orange-red, will be under the loose bark of the trunk. Just 
determine whether there are none, few, or many of the eggs and mites. 
Past experience, the previous season's populations, and the number 
found will give a basis for deciding how much effort to put into 
control. 
The main control efforts will be incorporated into the spray pro­
gram. Plant spray oils (page 38) should be used whenever red mites 
appear to be a problem. The better the coverage of oil, the better the 
kill. And the more eggs present, the greater the need for good coverage. 
Resistance or tolerance to chemicals by insects and mites continues 
to be a problem. Because mites have more generations per year, they 
develop resistance more quickly and strongly than insects do. Although 
insects are sometimes resistant to chemicals, the main reason for rotat­
ing insecticides is to fit them into a mite-control program that calls for 
the rotation of acaricides. 
To plan the rotation of acaricides, first list all those that are on the 
market. Then, check those that you have used during the past several 
years. On the basis of the mite control given by these acaricides, deter­
mine the ones which can still profitably be used. Include new acaricides 
as they become available. A rotation schedule should be planned at 
least two seasons ahead. 
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I f  m i t e  c o n t r o l  m e a s u r e s  a r e  u s e d  b e f o r e  b l o o m  a n d  a f t e r  h a r v e s t ,  
t a k e  a d v a n t a g e  o f  a c a r i c i d e s  r e s t r i c t e d  t o  u s e  i n  t h e s e  p e r i o d s .  S u c h  
a c a r i c i d e s  i n c l u d e  d i m e t h o a t e ,  G e n i t e ,  a n d  A r a m i t e .  W h e n  u s i n g  
a c a r i c i d e s  t h a t  a r e  e f f e c t i v e  a t  o n l y  o n e  s t a g e  o f  t h e  m i t e s '  l i f e  c y c l e ,  
e i t h e r  c o m b i n e  t h e m  w i t h  o t h e r  a c a r i c i d e s  o r  m a k e  a  s e c o n d  a p p l i c a t i o n  
s o o n  a f t e r  t h e  f i r s t  o n e .  W h e n e v e r  p o s s i b l e ,  t h e  p l a n n e d  p r o g r a m  
s h o u l d  i n c l u d e  i n s e c t i c i d e s  t h a t  a r e  a l s o  e f f e c t i v e  a g a i n s t  m i t e s .  
I f  E u r o p e a n  r e d  m i t e  e g g s  a r e  f o u n d  o n  a p p l e s ,  a n  o i l  s p r a y  s h o u l d  
b e  f o l l o w e d  b y  a n  a c a r i c i d e  i n  t h e  p i n k  o r  c a l y x  s p r a y .  O n  p e a c h e s ,  o i l  
w i l l  n o r m a l l y  b e  t h e  o n l y  c o n t r o l  r e q u i r e d  u n t i l  m i d s u m m e r  o r  s h o r t l y  
b e f o r e  h a r v e s t ,  d e p e n d i n g  u p o n  t h e  s e v e r i t y  o f  t h e  s e a s o n  a n d  t h e  o t h e r  
p e s t i c i d e s  u s e d .  
T h e  c h l o r i n a t e d  h y d r o c a r b o n s  ( B R C ,  D D T ,  T D E ,  a n d  d i e l d r i n )  
a n d  S e v i n  i n c r e a s e  t h e  i n c i d e n c e  o f  r e d  m i t e s .  T h e i r  u s e  s h o u l d  b e  
a v o i d e d  i f  p o s s i b l e ,  p a r t i c u l a r l y  o n  a p p l e s ,  w h e r e  m i t e  c o n t r o l  i s  
e s p e c i a l l y  d i f f i c u l t .  I f  t h e s e  i n s e c t i c i d e s  a r e  u s e d ,  t h e  a m o u n t s  o f  a c a r i ­
c i d e s  s h o u l d  b e  i n c r e a s e d .  
W h e r e  s p o t t e d  m i t e s  a p p e a r  t o  b e  n u m e r o u s ,  s e v e r a l  o f  t h e  f o l l o w ­
i n g  c o n t r o l  m e a s u r e s  m a y  b e  t a k e n .  K e e p  w e e d s  w e l l  m o w e d  o r  o t h e r ­
w i s e  c o n t r o l  t h e m  s o  t h a t  t h e  m i t e s  w o n ' t  h a v e  a  s h e l t e r e d  b r e e d i n g  
g r o u n d .  T h e  l o o s e  b a r k  o n  t h e  t r e e  t r u n k  m a y  b e  s c r a p e d  o f f ,  a f t e r  
w h i c h  i t  s h o u l d  b e  c o l l e c t e d  a n d  b u r n e d ,  t o g e t h e r  w i t h  o t h e r  l i t t e r  
a r o u n d  t h e  t r e e .  A n  o i l  p l u s  a n  a c a r i c i d e  m a y  t h e n  b e  s p r a y e d  o n  t h e  
t r u n k s  w i t h  a  s i n g l e - n o z z l e d  h a n d  g u n  a t  h i g h  p r e s s u r e .  T r e e s  s h o u l d  
b e  p r u n e d  o p e n  f o r  e a s e  i n  s p r a y i n g .  T h e  n o z z l e  s e t t i n g  o f  a i r  b l o w e r  
s p r a y e r s  s h o u l d  b e  c h e c k e d  a t  s e c o n d  o r  t h i r d  c o v e r  t o  m a k e  s u r e  a l l  
p a r t s  o f  t h e  t r e e  a r e  b e i n g  e q u a l l y  c o v e r e d  b y  t h e  s p r a y  p a t t e r n .  
S i n c e  m i t e  n u m b e r s  w i l l  v a r y  b e t w e e n  v a r i e t i e s ,  b l o c k s ,  o r  l o c a t i o n  
w i t h i n  a  b l o c k ,  t h e  a m o u n t  o f  e f f o r t  e a r l y  i n  t h e  s e a s o n  s h o u l d  b e  a d ­
j u s t e d  t o  p o p u l a t i o n  d e n s i t y  w h e n  p r a c t i c a b l e .  O n c e  m i t e s  a r e  g e n e r a l l y  
d i s t r i b u t e d  o v e r  a  t r e e ,  t h e y  r a p i d l y  s p r e a d  o v e r  t h e  e n t i r e  b l o c k ,  m o v ­
i n g  p a r t i c u l a r l y  f a s t  i n  t h e  d i r e c t i o n  o f  t h e  w i n d .  
A f t e r  e a r l y  c o n t r o l  e f f o r t s ,  a l l  b l o c k s  a n d  v a r i e t i e s  s h o u l d  b e  c l o s e l y  
e x a m i n e d  a t  l e a s t  o n c e  e v e r y  2  w e e k s .  A s  s o o n  a s  a n y  m i t e s  a r e  f o u n d ,  
c o n t r o l s  s h o u l d  b e  a p p l i e d .  
A p p l e  t r e e  b o r e r s  
A p p l e  t r e e  b o r e r s  a r e  s e l d o m  a  p r o b l e m  i n  w e l l - m a n a g e d  o r c h a r d s .  
T h e  r o u n d h e a d e d  a p p l e  t r e e  b o r e r  u s u a l l y  b u r r o w s  i n  t h e  b a s e  o f  
t h e  t r u n k  f r o m  2  i n c h e s  b e l o w  t h e  g r o u n d  t o  a  f o o t  o r  m o r e  a b o v e .  
E x c e l l e n t  c o n t r o l  h a s  b e e n  a c h i e v e d  w i t h  l e a d  a r s e n a t e ,  3  p o u n d s ,  a n d  
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DDT SOW, 2 pounds, in 100 gallons of water. Starting 3 weeks after 
petal fall, make four applications 2 weeks apart. 
The flatheaded apple tree borer works higher on the trunk and 
sometimes infests the branches. It usually locates on the sunny side of 
the tree. Weakened trees are especially susceptible. If the borer is 
known to be present, shading of exposed trunks and branches will help 
prevent infestation. The best protection is to keep the trees vigorous. 
Peach tree borers 
Two borers - the peach tree borer and the lesser peach tree borer 
- attack nectarine, plum, and cherry trees, as well as peaches. During 
the last few years many scaffold limbs, and even entire trees, have been 
lost when borers invaded mechanical and winter injuries. 
The peach tree borer infests the inner bark of the tree trunk with­
in 6 inches of the ground level. The lesser peach tree borer infests the 
inner bark of the entire tree at any point where the newly hatched 
larvae can be protected by deep cracks or dead bark. Wound exuda­
tions are especially attractive to moths as a spot to lay eggs. Making 
pruning cuts so that they will heal rapidly helps to keep the moths out. 
During the regular spray season, control may be adequate if 
branches are thoroughly wetted. However, the sprayer usually misses 
enough areas that the lesser borers can thrive unmolested. Areas 
missed by the sprayer are likely to be inside of the crotch, the underside 
of limbs parallel to the ground, and places masked by heavy foliage or 
weeds around the base of the trunk. Such areas may need special 
sprays. 
Special sprays are also usually needed after the regular spray 
schedule is finished. This is due to the borers' late emergence. Lesser 
peach tree borer moths begin emerging by May 1 in southern Illinois 
and by June 1 in northern Illinois. Peach tree borer moths emerge 
about a month later in both locations. Moths of both species may be 
present until the end of September. They are usually most numerous 
between mid-July and mid-August. Many varieties will need special 
sprays not only before harvest but also after harvest to protect against 
borer infestation. Post-harvest sprays are especially important for the 
early-maturing varieties. 
Thiodan gives outstanding control of both borers. It gives good 
kill of eggs and hatching larvae and of older larvae that have already 
worked their way into the wound. Both Guthion and parathion are 
excellent ovicides and destroy some of the larvae in the wound, but 
they are not as long-lasting as Thiodan. Dieldrin will control borers 
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a n d  m a y  b e  u s e d  a f t e r  h a r v e s t .  I t  c a n n o t  b e  u s e d  f o r  3 0  d a y s  b e f o r e  
h a r v e s t .  S e v i n ,  a t  2  t o  4  p o u n d s  i n  1 0 0  g a l l o n s  o f  w a t e r ,  w i l l  g i v e  
s o m e  c o n t r o l  a n d  h a s  o n l y  a  I - d a y  p r e h a r v e s t  r e s t r i c t i o n .  D D T  i s  
e f f e c t i v e  o n l y  a g a i n s t  t h e  p e a c h  t r e e  b o r e r .  
F o r  g o o d  c o n t r o l  o f  b o t h  b o r e r s ,  t w o  s p e c i a l  s p r a y s  w i l l  u s u a l l y  b e  
a d e q u a t e ,  a l t h o u g h  m o r e  s h o u l d  b e  c o n s i d e r e d  i f  t o o  m a n y  l i m b s  o r  
t r e e s  a r e  b e i n g  d a m a g e d .  F o r  b e s t  c o n t r o l  o f  t h e  l e s s e r  b o r e r ,  f o u r  
a p p l i c a t i o n s  s h o u l d  b e  m a d e  b e t w e e n  J u n e  1  a n d  A u g u s t  1 5 .  T h r e e  
a p p l i c a t i o n s ,  s t a r t i n g  J u l y  1 ,  a r e  n e e d e d  f o r  b e s t  c o n t r o l  o f  t h e  p e a c h  
t r e e  b o r e r .  S p r a y s  s h o u l d  p r e f e r a b l y  b e  a p p l i e d  3  w e e k s  a p a r t .  I t  i s  
m o s t  i m p o r t a n t  t o  g e t  c o m p l e t e  c o v e r a g e  o f  w o u n d s  a n d  r o u g h  b a r k ,  
e s p e c i a l l y  w h e r e  g u m  h a s  e x u d e d ,  a n d  t o  m a i n t a i n  t h a t  c o v e r i n g  
t h r o u g h  t h e  h a t c h i n g  s e a s o n .  
W h e r e  w o u n d s  a r e  l a r g e  a n d  e n d a n g e r  l i m b s  o r  t r u n k s ,  h a n d  c l e a n ­
i n g  d o w n  t o  t h e  l i v e  b a r k  m a y  b e  c o n s i d e r e d  t o  s t o p  f u r t h e r  d a m a g e .  
I  f  p o s s i b l e ,  t h i s  c l e a n i n g  s h o u l d  b e  d o n e  b e t w e e n  t h e  t i m e  t h e  t r e e  
b r e a k s  d o r m a n c y  a n d  t h e  t i m e  i t  b l o o m s .  P a i n t i n g  o r  s p r a y i n g  t h e  
c l e a n e d  w o u n d  w i t h  a n  a s p h a l t  t r e e  w o u n d  d r e s s i n g  o r  w i t h  T h i o d a n  
w i l l  k e e p  i t  f r o m  b e i n g  r e i n f e s t e d .  T w o  g o o d  a p p l i c a t i o n s  o f  T h i o d a n  
w i l l  g i v e  t h e  s a m e  c o n t r o l  a s  c l e a n i n g  a n d  p a i n t i n g  t h e  w o u n d s .  
R o d e n t  c o n t r o l !  
S e v e r a l  s p e c i e s  o f  s m a l l  m a m m a l s  a r e  f o u n d  i n  o r c h a r d s  b u t  m o s t  
o f  t h e m  d o  n o t  i n j u r e  f r u i t  t r e e s .  S h r e w s  ( s h o r t - t a i l e d ,  d e n s e l y  f u r r e d ,  
m o l e - l i k e  a n i m a l s )  a r e  a c t u a l l y  b e n e f i c i a l  i n  o r c h a r d s  b e c a u s e  t h e y  f e e d  
o n  i n s e c t s  a n d  m i c e .  M o l e s  d o  n o t  i n j u r e  t r e e s  d i r e c t l y ,  a l t h o u g h  t h e i r  
b u r r o w  s y s t e m s  e n c o u r a g e  t h e  p r e s e n c e  o f  m i c e  a n d  o f t e n  l e a d  t h e  
m i c e  t o  t h e  t r e e s .  L o n g - t a i l e d  m i c e  - h o u s e  a n d  d e e r  m i c e  - m a y  e a t  
d r o p p e d  a p p l e s  b u t  d o  n o t  o r d i n a r i l y  i n j u r e  f r u i t  t r e e s .  
T h e  s p e c i e s  o f  m i c e  t h a t  d o  i n j u r e  f r u i t  t r e e s  a r e  c o m m o n l y  k n o w n  
a s  m e a d o w  a n d  p i n e  m i c e .  T h e s e  m i c e  h a v e  r e l a t i v e l y  s h o r t  t a i l s  a n d  
c a n  b e  r e c o g n i z e d  b y  t h e  f o l l o w i n g  d e s c r i p t i o n s .  
T h e  m e a d o w  m o u s e  h a s  s h a g g y ,  s l a t e - g r a y  f u r .  I t  w e i g h s  a p p r o x i ­
m a t e l y  l Y z  o u n c e s  a n d  i t s  t a i l  i s  o v e r  t w i c e  a s  l o n g  a s  i t s  h i n d  f o o t .  
T h e  p i n e  m o u s e  h a s  f i n e ,  r e d d i s h - b r o w n  f u r  a n d  i s  g e n e r a l l y  s m a l l e r  
t h a n  t h e  m e a d o w  m o u s e .  I t  a v e r a g e s  1  o u n c e  i n  w e i g h t  a n d  h a s  a  v e r y  
s h o r t  t a i l  a b o u t  h a l f  t h e  l e n g t h  o f  i t s  h i n d  f o o t .  
B o t h  s p e c i e s  a r e  g e n e r a l l y  f o u n d  t h r o u g h o u t  m o s t  o f  t h e  M i d w e s t .  
N l e a d o w  m i c e  l i v e  l a r g e l y  a b o v e  g r o u n d  u n d e r  p r o t e c t i o n  o f  v e g e t a t i o n .  
1  P o r t i o n s  o f  t h i s  s e c t i o n  a r e  b a s e d  o n  r e c o m m e n d a t i o n s  f r o m  t h e  U . S .  F i s h  
a n d  W i l d l i f e  S e r v i c e .  
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They feed mainly on the base of tree trunks. Pine mice, on the other 
hand, live largely below ground, feeding on bulbs and the roots of 
fruit trees and other plants. 
Rabbits can also be a problem in orchards. They can injure young 
trees by feeding on the bark and girdling them. 
Chemical control. Apples treated with zinc phosphide, used in 
early fall, are still the preferred bait for mice. Firm sweet apples are 
best. They should be about 2 inches in diameter. Cut each apple into 16 
sections, measure the sections exactly by quarts, and place them in a 
bucket or large pan. Sprinkle the apples with Zinc Phosphide Rodenti­
cide - 1 level teaspoonful to every quart of apples. Shake the container 
until the apples are thoroughly covered with poison. Place the apple 
bait in natural mouse runways or make an artificial trail for the bait 
with a trail binder. 
Zinc phosphate is dangerous to human beings as well as to animals. 
Do not smoke while mixing the bait, for the poison can be accidentally 
carried to the mouth. Wash hands and utensils carefully after working 
with the bait. 
Because of the labor needed to prepare and place apple bait, many 
growers prefer to broadcast grain treated with 2-percent zinc phos­
phide. A mixture of corn and oats is more effective than either corn 
alone or a mixture of corn and wheat. Broadcast the treated grain by 
hand or machine at the rate of 4 to 8 pounds per acre. 
Endrin sprays have recently been used to help control mice in 
orchards. For pine mice, use 3 pints of endrin per 100 gallons of water, 
applying 350 to 400 gallons per acre. Meadow mice can be controlled 
with 2 pints of endrin per 100 gallons of water at the rate of 300 to 
350 gallons per acre. 
To apply endrin, use a boom about 11 feet long with No.4 disks in 
nozzles 5 inches apart. Or use a hand gun at a pressure of 500 pounds 
per square inch. Be careful when using endrin in watershed areas or 
near ponds that have been stocked with fish. It takes only a minute 
amount - 2 parts per billion - to kill fish. 
Cultural control. Cultural methods are valuable in rodent con­
trol. It is especially important to remove the vegetation around the 
base of trees. Scraping by hand is the most common procedure, al­
though tree hoes are still in use. Chemical plant killers are also being 
u ed more and more to control weeds around the bases of trees. 
It is risky to rely on cultural control alone. It has little value where 
snow stays on the ground for long periods or where the pine mouse is 
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p r e s e n t .  I t  I S  t h e r e f o r e  g o o d  t o  s u p p l e m e n t  c u l t u r a l  c o n t r o l  w i t h  m e ­
c h a n i c a l  a n d  c h e m i c a l  c o n t r o l s  i f  t h e r e  i s  a n y  p o s s i b i l i t y  o f  a  m o u s e  
p r o b l e m .  
M e c h a n i c a l  c o n t r o l .  P r o t e c t o r s  h a v e  l o n g  b e e n  u s e d  t o  c o n t r o l  
d a m a g e  f r o m  m i c e  a n d  r a b b i t s .  T h e y  a r e  u s u a l l y  m a d e  o f  h a r d w a r e  
c l o t h  ( g a l v a n i z e d  w i r e  s c r e e n )  w i t h  3  o r  4  w i r e s  t o  t h e  i n c h .  T h e  h a r d ­
w a r e  c l o t h  s h o u l d  b e  c u t  t o  m a k e  c y l i n d e r s  1 8  i n c h e s  i n  h e i g h t  a n d  6  
i n c h e s  i n  d i a m e t e r .  P l a c e  t h e  p r o t e c t o r s  a r o u n d  t h e  t r e e  t r u n k  w i t h  t h e  
b a s e  f i r m l y  e m b e d d e d  i n  t h e  g r o u n d .  
B E  C A R E F U L  W I T H  P E S T I C I D E S  

M o s t  P e s t i c i d e s  A r e  P o i s o n o u s  

S o m e  p e s t i c i d e s  a r e  h a z a r d o u s  t o  t h e  o p e r a t o r  w h o  p r e p a r e s  a n d  
a p p l i e s  t h e m ;  s o m e  a r e  t o x i c  t o  p l a n t s ;  s o m e  m a y  l e a v e  t o x i c  r e s i d u e s  
t h a t  a r e  d a n g e r o u s  t o  c o n s u m e r s ;  a n d  a  f e w  a r e  h a z a r d o u s  b e c a u s e  
t h e y  t e n d  t o  c o n t a m i n a t e  t h e  f l a v o r  o f  f o o d s  o r  f e e d s .  S o  b e  s u r e  t o  
o b s e r v e  s t r i c t  p r e c a u t i o n s  w h e n  u s i n g  p e s t i c i d e s .  
T o  k n o w  w h a t  t h e  h a z a r d s  o f  a  s p e c i f i c  p e s t i c i d e  a r e ,  r e a d  t h e  l a b e l s .  
A l l  p e s t i c i d e s  s o l d  i n  i n t e r s t a t e  c o m m e r c e  h a v e  b e e n  r e g i s t e r e d  a n d  
l a b e l e d  u n d e r  f e d e r a l  r e g u l a t i o n s .  T h e  l a b e l s  c o n t a i n  t h e  m o s t  a c c u r a t e  
i n f o r m a t i o n  c u r r e n t l y  a v a i l a b l e  o n  t h e  s p e c i f i c  u s e s  a n d  t h e  h a z a r d s  
o f  t h e s e  m a t e r i a l s .  
T o l e r a n c e s  E s t a b l i s h e d  
M u c h  o f  t h e  r e s e a r c h  t h a t  f e d e r a l  a g e n c i e s  a r e  n o w  d o i n g  o n  p e s t i ­
c i d e s  i s  w i t h  t h e  p u r p o s e  o f  e s t a b l i s h i n g  t o l e r a n c e s  f o r  r e s i d u e s  i n  o r  
o n  f o o d .  T o l e r a n c e s  h a v e  b e e n  p r o p o s e d  f o r  a  n u m b e r  o f  p e s t i c i d e s  
( p a g e s  1 1 - 1 5 ) .  A s  n e w  d a t a  b e c o m e  a v a i l a b l e ,  s o m e  o f  t h e s e  t o l e r a n c e s  
m a y  b e  c h a n g e d  a n d  t o l e r a n c e s  o n  o t h e r  p e s t i c i d e s  w i l l  p r o b a b l y  b e  
p r o p o s e d .  
T h e  s p r a y  s c h e d u l e s  i n  t h i s  c i r c u l a r  h a v e  b e e n  p l a n n e d  s o  t h a t  
r e s i d u e s  a t  h a r v e s t  w i l l  n o t  e x c e e d  t h e s e  t o l e r a n c e s .  A l s o ,  a s  a l r e a d y  
m e n t i o n e d ,  t h e  l a b e l s  c o n t a i n  a c c u r a t e  a n d  i m p o r t a n t  i n f o r m a t i o n .  I t  i s  
e s p e c i a l l y  i m p o r t a n t  t o  f o l l o w  t h e  i n s t r u c t i o n s  c o n c e r n i n g  l a p s e  o f  t i m e  
b e t w e e n  f i n a l  s p r a y  a p p l i c a t i o n  a n d  h a r v e s t .  
R  e m e m b e r  - d o  n o t  u s e  m o r e  p e s t i c i d e  t h a n  n e e d e d  a n d  d o  n o t  
a p p l y  w h e n  d a n g e r o u s  r e s i d u e s  m a y  r e s u l t .  
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RESIDUES OF DIFFERENT PESTICIDES TOLERATED ON FRUIT 
The following list of residue tolerances and use restrictions apply 
only to the deciduous fruits grown in Illinois as of March, 1966. Growers 
are urged to follow the manufacturer's label at all times. 
Number of days between last application and harvest,Materials and 
and other limitationstolerance 
in p.p.m. Apples Apricots Cherries Peaches Pears Plums 
Acti-dionea 4 
Aldrin, 0.25 on apples, pears, 
apricots; 0.1 on plums, 
cherries, peaches 
30 21 21 21 30 21 
Allethrin* (*) (*) (*) (*) 
Amitrole'" (c) (c) 
Aramite,O Do not apply after fruit begins to form 

Azinphosmethyl (see Guthion) 

Barium fluosilicate Do not apply after fruit begins to form 

Basic copper carbonate, (c) (c) (c) 

exempt 
Basic zinc sulfate, exempt (h) 
Binapacryl (see Morocide) 60 60 45 
BHC (benzene hexachloride), 60 60 (c) 60 60 60 
5.0 
Bordeaux mixture, exempt No time limitations 
Botran (*) 
Butoxy ethanol 
Cadmium sulfate'" (i) (i) 
Captan, 100 No time limitations 
Carbaryl (see Sevin) 
Carbon disulfide (*) 
Carbophenothion (see Trithion) 
Chlordane, 0.3 30 30 30 30 30 
Chlorbenside, 3.0 7 7 7 7 
Chlorobenzilate, 5.0 on 14 (b) 30 7 
apples, pears, cherries'" 
p-Chlorophenyl benzene sulfonate (see Fenson) 
p-Chlorophenyl phenyl sulfone (see Sulphenone) 
2·(3-Chlorophenoxy) (*) 
propionic acid 
(For footnotes see page 15. ) 
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R E S I D U E S  T O L E R A T E D  O N  F R U I T  - C o n t i n u e d  
N u m b e r  o f  d a y s  b e t w e e n  l a s t  a p p l i c a t i o n  a n d  h a  r v e s t ,  
M a t e r i a l s  a n d  
a n d  o t h e r  l i m i t a t i o n s
t o l e r a n c e  
i n  p . p . m .  
A p p l e s  A p r i c o t s  C h e r r i e s  
P e a c h e s  P e a r s  P l u m s  
C I P C  
( b )  
( b )  

C o p p e r  ( a m m o n i c a l ) ,  e x e m p t  
( h )  
( h )  
( h )  

C o p p e r  a r s e n a t e
a  
( c )  ( c )  

C o p p e r  b a s i c  s u l f a t e  a n d  
( h )  ( h )  ( h )  
( g )  
( h )  ( a )  

c h l o r i d e s ,  e x e m p t  
C o p p e r  c a r b o n a t e ,  e x e m p t  
( c )  
( g )  ( g )  
C o p p e r  h y d r o x y  s u l f a t e ,  
( h )  ( h )  ( h )  ( h )  ( c )  
( h )  
e x e m p t  
C o p p e r  l i m e  m i x t u r e s ,  e x e m p t  N o  t i m e  l i m i t a t i o n s  
C o p p e r  o l e a t e
a  
( c )  ( c )  
( h )  ( c )  ( c )  ( c )  
C o p p e r  o x y c h l o r i d e  s u l f a t e  
( h )  
( g )  
( h )  
( g )  
( h )  
C o p p e r  p o t a s s i u m  s u l f a t e  
( * )  	
( * )  
( * )  
C o p p e r  s u l f a t e ,  e x e m p t  	 N o  t i m e  l i m i t a t i o n s  
C o p p e r - t e t r a ,  C o p p e r  c a l c i u m  
( h )  
( g )  
( h )  
( * )  
( h )  
( * )  
o x y c h l o r i d e ,  e x e m p t  
C o p p e r - z i n c  s u l f a t e  c o m p l e x ,  
( c )  ( c )  ( c )  ( c )  ( c )  ( c )  
e x e m p t  
C u p r o u s  o x i d e ,  e x e m p t  
( g )  
( * )  
( g )  
C r y o l i t e  
( f )  ( f )  ( f )  ( f )  ( f )  
C y a n o - ( M e t h y l m e r c u r y l )  
( g )  
G u a n i d i n e  
D a c t h a l  
D a l p o n ,  1 5 . 0  o n  p e a c h e s ;  
G r o u n d  a p p l i c a t i o n  o n l y - s e e  l a b e l  
3 . 0  o n  a p p l e s ,  p e a r s ;  
1 . 0  o n  a p r i c o t s ,  p l u m s  
D D T , 7 . 0  
3 0  
4 2  
3 0  3 0  3 0  3 0  
D e l n a v ,  4 . 9  ( s e e  l a b e l )  
7  7  
D e m e t o n , 0 . 7 5
i  
2 1  
3 0  
( h )  
3 0  
2 1  
3 0  
D i a z i n o n ,  0 . 7 5  
1 4  
1 0  1 0  
2 0  1 4  1 0  
D i b r o m
a  
4  4  4  
D i c h l o n e ,  a p r i c o t s , a  c h e r r i e s
a
;  
( c )  
3  
7  
( d )  
3  
3 . 0  o n  o t h e r  f r u i t s  
D i c o f o l  ( s e e  K e l t h a n e )  
D i e l d r i n ,  	0 . 2 5  o n  a p p l e s ,  
4 S  3 0  3 0  3 0  3 S  3 0  
p e a r s ,  c h e r r i e s ;  0 . 1  o n  
a p r i c o t s ,  p e a c h e s ,  p l u m s  
( F o r  f o o t n o t e s  s e e  p a g e  1 5 . )  
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RESIDUES TOLERATED ON FRUIT - Continued 







Dinitrocresol (see DNOC) 
Dinitro-o-cyclohexyl 
phenol, 1.0 
Dioxathion (see Delnav) 
Diphenyl-amine, 10.0 
Diuron, 2.0 























Lead arsenate, 7.0 
Lindane, 10.0e 
Number of days between last application and harvest, 
and other limitations 

Apples Apricots Cherries Peaches Pears Plums 

Preharvest spray or post-harvest dip - see label 
Weed control - see label 
(*) (*) 
15 15 15 30 15 15 
Dormant application only 
7 7 
Dormant application only 
30 30 21 30 7 7 
See label 
21 14 
60 30 60 21 
Use only as a bark paint after harvest 
2* (*) 
7 21 21 7 7 
(* ) 
Do not apply after fruit begins to form 
7 
15 21 15 21 15 15 





21 45 45 21 
7 14 7 14 7 7 
30 30 30 30 30 30 
60 60 60 60 60 
(For f ootnotes see page 15.) 
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R E S I D U E S  T O L E R A T E D  O N  F R U I T  - C o n t i n u e d  
N u m b e r  o f  d a y s  b e t w e e n  l a s t  a p p l i c a t i o n  a n d  h a r v e s t ,  
M a t e r i a l s  a n d  
a n d  o t h e r  l i m i t a t i o n s  
t o l e r a n c e  
i n  p . p . m .  
A p p l e s  A p r i c o t s  C h e r r i e s  P e a c h e s  P e a r s  
P l u m s  





M a n e b ,  7 . 0  o n  a p p l e s ;  1 0 . 0  
( h )  
1 4  
( c )  
1 4 £  
( c )  
o n  p e a c h e s ,  a p r i c o t s  
M e r c u r i c  c h l o r i d e  
( i )  ( i )  ( i )  ( i )  
M e r c u r y ,  o r g a n i c ,  0  
( c )  
( g )  
M e t h o x y c h l o r ,  1 4 . 0  7  
2 1  
7  
2 1  7  
M e t h y l  m e r c u r y  
( c )  
d i c y a n i a m i d e ,  0  
M e t h y l  p a r a t h i o n ,  1 . 0  
1 4  1 4  1 4  
1 4  
M e v i n p h o s  ( s e e  P h o s d r i n )  
M i t o x  ( s e e  C h l o r o b e n s i d e )  
M o n o - c a l c i u m  a r s e n i t e "  
( g )  ( g )  ( g )  
M o r e s t a n  
3 5 *  
( c )  ( c )  ( c )  
3 5 *  
( c )  
M o r o c i d e  6 0  6 0  4 5  
N a b a m ,  e x e m p t  
( h )  
N a l e d  ( s e e  D i b r o m )  
N a p h t h a l e n e a c e t i c  a c i d ,  1 . 0  2  
2  
N a p h t h y l a c e t a m i d e "  C h e m i c a l  t h i n n i n g  o n  a p p l e s  a n d  p e a r s  
N i a c i d e  M ,  7 . 0  
( h )  ( c )  
N i c o t i n e  s u l f a t e ,  2 . 0  
N o  t i m e  l i m i t a t i o n s  
O v e x ,  3 . 0  
3 0  
( b .  c )  
3 0  3 0  3 0  
P a r a t h i o n ,  1 . 0  
1 4  1 4  
1 4  
1 4  1 4  
1 4  
P e r e t h a n e  
7  
2  7  
P h a l t a n ,  5 0 . 0  
( h )  ( h )  
P h e n o t h i a z i n e ,  7 . 0  
3 0  
( h )  
3 0  
P h e n y l  m e r c u r i c  t r i e t h  
( c )  
( c )  ( c )  ( c )  ( c )  ( c )  
a m m o n i u m  l a c t a t e ,  0  
P h e n y l  m e r c u r i c  a c e t a t e ,  0  
( d )  
( d )  ( d )  ( d )  
P h o s d r i n  - 0 . 5  o n  p e a r s ,  
2  
a p p l e s ;  1 . 0  o n  p e a c h e s ,  
c h e r r i e s  
P h o s p h a m i d o n "  
6 0  
( b .  g )  
P h o s t e x  ( * )  
( * )  ( * )  ( * )  
P r o p y l e n e  d i c h l o r i d e "  ( * )  
( * )  
( F o r  f o o t n o t e s  s e e  p a g e  1 S . )  
15 PEST CONTROL IN COMMERCIAL FRUIT PLANTINGS 
RESIDUES TOLERATED ON FRUIT - Concluded 
Number of days between last application and harvest, Mate rial s and 
and other limitationstolerance 

in p .p.m. 
 Apples Apricots Cherries Peaches Pears Plums 
Ryania, exempt (h) (h) 
Sevin, 10.0 1 3 
Silvex" (h) 
Simazine Ground application - see label 
Sodium-o-phenyl phenate 25.0* (b) (b) (b) (b) (b) 
Sodium pentachlorophenate (g, e) 
Sodium polysulfide (g, b) (g) (g) (g, b) (g) 
Streptomycin (c) (c) 
Sulfur, exempt No time limitations 
Sulphenone, 8.0 7 14 7 
Summer oils, exempt No time limitations 
Systox (see Demeton) 
TDE,7.0 30 30 30 30 30 30 
Tedion , 5.0 Only limited use after fruit forms - read label 
TEPpa 3 3 3 3 3 3 
Tetradifon (see Tedion) 
Thiodan (see Endosulfan) 
Thiram, 7.0 on apples, (h) (h) 
peaches 
Toxaphene, 7.0 40 40 40 40 40 40 
Trithion , 0.8 30 30 30 30 30 30 
2,4,5-T (*) 
Xylene No time limitations 
Zinc chloride (g) 
Zinc sulfate (monohydrate)" (h) 
Zineb, 7.0 (h) (c) 7 30 7 30 
Ziram,7.0 (b) (i) 7 (i) (b) 
a 0 residue allowed because a tolerance has not yet been e tablished. 

b Use only after harvest. 

c Do not apply after fruit begins to fo rm . 

d Do not apply after first cover. 

e Do not apply more than eight times a season. 

f If applied within 14 days of ha rvest, remove resid u e by brushin g. Do not apply within 

2 days of h a rvest. 

g Dormant application only. 

h No time limitations. 

i Only limited use after fruit fo rms. Read label. 

i Only as a bark paint. 

k A single application a t pink or p r epink. 

.. See label. 
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C a r e l e s s  U s e  o f  P e s t i c i d e s  I n v i t e s  D e a t h  
T h e  o r g a n i c  p h o s p h a t e s  - i n c l u d i n g  s u c h  m a t e r i a l s  a s  p a r a t h i o n ,  
d e m e t o n ,  a n d  T E P P  - a r e  e s p e c i a l l y  d a n g e r o u s  c h e m i c a l s  ( p a g e  4 0 ) .  
C a r e l e s s  u s e  o f  p a r a t h i o n  a l o n e  h a s  c a u s e d  o n e  k n o w n  d e a t h  a n d  
s e v e r a l  n e a r  d e a t h s  i n  I l l i n o i s .  I t  i s  n o t  a n y  s a f e r  t o  u s e  t h e  o r g a n i c  
p h o s p h a t e s  a l t e r n a t e l y  t h a n  i t  i s  t o  u s e  o n e  o f  t h e m  c o n t i n u o u s l y .  S o ,  
a l t h o u g h  t h e y  a r e  h i g h l y  e f f e c t i v e  i n s e c t i c i d e s  t h e y  s h o u l d  n o t  b e  
u s e d  w h e r e  a  s a f e r  m a t e r i a l  w i l l  g i v e  ·  r e a s o n a b l y  s a t i s f a c t o r y  c o n t r o l .  
W h e r e  s i t u a t i o n s  d e m a n d  t h e  a p p l i c a t i o n  o f  o r g a n i c  p h o s p h a t e s  a n d  
w h e r e  y o u  c a n  e n f o r c e  p r o p e r  p r e c a u t i o n s ,  t h e i r  u s e  m a y  b e  j u s t i f i e d .  
I t  i s  a b s o l u t e l y  e s s e n t i a l  t h a t  t h e s e  p r e c a u t i o n s  b e  f o l l o w e d :  
1 .  B e  e x t r e m e l y  c a u t i o u s  w h e n  u s i n g  w i t h  o i l ,  a s  o i l  c a u s e s  t h e  
s k i n  t o  a b s o r b  m o r e  o r g a n i c  p h o s p h a t e .  
2 .  D o  n o t  s p r a y  f r o m  t h e  i n s i d e  o f  t h e  t r e e .  
3 .  S e c u r e  a  s p e c i a l  r e s p i r a t o r  t h a t  h a s  b e e n  o f f i c i a l l y  a p p r o v e d  
f o r  u s e  w i t h  t h e  o r g a n i c  p h o s p h a t e s .  M a k e  s u r e  y o u  h a v e  t h e  r i g h t  
m a s k .  A n  o r c h a r d  c a n i s t e r  i s  n o t  s u i t a b l e  f o r  t h e  g r e e n h o u s e .  T h e  f o l ­
l o w i n g  r e s p i r a t o r s  a r e  s u g g e s t e d :  
R e s p i r a t o r  N o .  S S 6 1 }  c a r t r i d g e  N o .  R - S 6 1 .  
A m e r i c a n  O p t i c a l  C o m p a n y ,  S o u t h b r i d g e ,  M a s s a c h u s e t t s .  
R e s p i r a t o r  N o .  C R - 7 2 1 3 8 }  c a r t r i d g e  N o .  C R - 4 9 2 9 3 ,  f i l t e r  N o .  7 3 4 8 8 .  
M i n e  S a f e t y  A p p l i a n c e s  C o m p a n y ,  P i t t s b u r g h ,  P e n n s y l v a n i a .  
A g r i t o x  R e s p i r a t o r }  c a r t r i d g e  N o .  l l A ,  f i l t e r  N o .  R - 4 9 0 .  
W i l s o n  P r o d u c t s ,  I n c . ,  R e a d i n g ,  P e n n s y l v a n i a .  
4 .  U s e  t h e  m a s k  t o  p r o t e c t  l i p s ,  n o s e ,  a n d  m o u t h  f r o m  a c c u m u ­
l a t i n g  r e s i d u e ,  e s p e c i a l l y  w h i l e  y o u  a r e  e m p t y i n g  s a c k s  o f  o r g a n i c  
p h o s p h a t e  i n t o  t h e  s p r a y  t a n k s .  W e a r  t h e  m a s k  w h i l e  s p r a y i n g  i n  t h e  
o r c h a r d  w h e n e v e r  t h e r e  i s  d a n g e r  o f  i n h a l i n g  t h e  p e s t i c i d e .  
S .  N e v e r  s p r a y  w h e n  y o u  a r e  a l o n e .  Y o u  m a y  b e c o m e  s u d d e n l y  
i l l  a n d  n e e d  h e l p  t o  g e t  t o  t h e  d o c t o r .  
6 .  S t a n d  o u t  o f  t h e  d r i f t  w h e n  p u t t i n g  t h e  p o w d e r  i n t o  t h e  t a n k  
o r  e m p t y i n g  t h e  s a c k s  o f  d u s t  i n t o  t h e  h o p p e r  f o r  d u s t i n g  - e v e n  w h e n  
y o u  a r e  w e a r i n g  t h e  p r o p e r  m a s k .  
7 .  D o  n o t  w a s h  t h e  m a t e r i a l  t h r o u g h  t h e  s c r e e n  i n t o  t h e  t a n k .  
S i f t  i t  i n  q u i c k l y  w i t h  t h e  s c r e e n  r e m o v e d .  
8 .  D o  n o t  b r e a t h e  d u s t  o r  p o w d e r .  
9 .  D u s t  w i t h  t h e  w i n d  a n d  b e  c a r e f u l  o f  t h e  t u r n s  a t  t h e  e n d s  o f  
t h e  r o w s .  A  d u s t e r  o r  s p r a y e r  o p e r a t e d  b y  o n e  m a n  w i t h  c o n t r o l s  a t  
t h e  t r a c t o r  i s  s a f e r  t h a n  t h e  m a n u a l l y  o p e r a t e d ,  t w o - m a n  o u t f i t .  
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10. Wash hands thoroughly after each contact with the material 
and before touching the lips, eyes, etc., and before eating any food. 
11. Do not smoke while spraying or dusting. 
12. Change clothes and bathe at least daily. Accidentally soaked 
clothes should be replaced at once. 
Atropine is the emergency antidote for organic-phosphate poison­
ing. Keep on hand a supply of atropine tablets (1 / 120 grain or 0.5 
mg.). You will need a doctor's prescription to get them. Never take 
atropine or similar drugs until AFTER warning symptoms appear. 
Symptoms of organic-phosphate poisoning include headache, blurred 
COMMONLY USED INSECTICIDES AND ACARICIDES 
Ranked in Order of Decreasing Toxicity to Warm­
Blooded Animals Including Man 
Oral toxicity Dermal toxicity 
(by ingestion) (on the skin) 
TEPP MOST TEPP 
Parathion TOXIC Demeton (Systox) 











Lead arsenate Dimethoate 
BHC Trithion 
Diazinon LESS Morocide 
















Aramite LEAST TOXIC 
Ovex 
Chlorbenside 
Chloro benzila te 
Tedion 
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v i s i o n ,  w e a k n e s s ,  n a u s e a ,  c r a m p s ,  d i a r r h e a ,  a n d  d i s c o m f o r t  i n  t h e  c h e s t .  
I f  y o u  f e e l  a n y  s y m p t o m s  w h i l e  s p r a y i n g  w i t h  a n  o r g a n i c  p h o s p h a t e ,  
q u i t  s p r a y i n g ,  t a k e  t w o  a t r o p i n e  t a b l e t s  a t  o n c e ,  a n d  g o  t o  a  d o c t o r .  
I f  y o u  h a n d l e  o r g a n i c  p h o s p h a t e  i n s e c t i c i d e s  r e g u l a r l y ,  y o u  s h o u l d  
g o  t o  y o u r  d o c t o r  p e r i o d i c a l l y  f o r  b l o o d  c h o l i n e s t e r a s e  d e t e r m i n a t i o n s .  
D o  n o t  u s e  o r g a n i c  p h o s p h a t e s  u n l e s s  y o u  c a n  r i g i d l ' j l  f o l l o w  a l l  
p r e c a u t i o n s .  
R a t i n 9  o f  M a t e r i a l s  f o r  T o x i c i t y  
T h e  l i s t  o n  p a g e  1 7  i n d i c a t e s  h o w  v a r i o u s  i n s e c t i c i d e s  a n d  a c a r i c i d e s  
( m i t e  k i l l e r s )  c o m p a r e  i n  t h e i r  t o x i c i t y  t o  m a n .  T h e  r a n k i n g ,  h o w e v e r ,  
i s  o n l y  a p p r o x i m a t e ,  f o r  t h e  i n f o r m a t i o n  h a s  b e e n  d e r i v e d  f r o m  m a n y  
d i f f e r e n t  s o u r c e s  a n d  n o  s t a n d a r d  c o m p a r a t i v e  m e t h o d  h a s  b e e n  a p ­
p l i e d  t o  a l l  m a t e r i a l s .  T h u s  t h e  l i s t  s h o u l d  s e r v e  o n l y  a s  a  r e l a t i v e  
g u i d e .  
T h e  m a t e r i a l s  a r e  r a n k e d  i n  t w o  w a y s  - t o x i c i t y  i f  t h e y  a r e  i n ­
g e s t e d  t h r o u g h  t h e  m o u t h  a n d  t o x i c i t y  i f  t h e y  t o u c h  t h e  s k i n .  D i e l d r i n ,  
f o r  e x a m p l e ,  r a t e s  b e l o w  g u t h i o n  i n  t h e  o r a l  i n g e s t i o n  c o l u m n ,  b u t  i s  
h i g h e r  i n  t h e  s k i n  c o n t a c t  c o l u m n .  
I n  g e n e r a l ,  t h e  o r a l  i n g e s t i o n  r a t i n g  i s  p r o b a b l y  t h e  m o r e  i m p o r t a n t .  
I t  i s  n o t  d i f f i c u l t  t o  p r o t e c t  t h e  s k i n ,  b u t  i t  i s  d i f f i c u l t  t o  k e e p  t h e  m o u t h  
c o v e r e d  a t  a l l  t i m e s .  W h e n  t h e  m o u t h  i s  e x p o s e d  t h e r e  i s  a l s o  t h e  
d a n g e r  o f  i n h a l a t i o n .  E x e r c i s e  t h e  u t m o s t  c a r e  w h e n  u s i n g  t h e s e  
c h e m i c a l s  - y o u  a r e  n o t  a l l o w e d  e v e n  o n e  l i t t l e  m i s t a k e .  
P r o t e c t  H o n e y b e e s  F r o m  T o x i c  M a t e r i a l s  
M a n y  p e s t i c i d e s  r e c o m m e n d e d  i n  t h i s  c i r c u l a r  a r e  h i g h l y  t o x i c  t o  
h o n e y b e e s  a n d  o t h e r  b e n e f i c i a l  i n s e c t s .  L o s s e s  f r o m  t h e i r  u s e  c a n  b e  
k e p t  t o  a  m i n i m u m ,  h o w e v e r ,  b y  c o o p e r a t i o n  a m o n g  g r o w e r s ,  b e e ­
k e e p e r s ,  a n d  t h e  p e s t  c o n t r o l  i n d u s t r y .  
C h o o s e  t h e  l e a s t  t o x i c  m a t e r i a l s  w h e n  b e e s  a r e  p r e s e n t ;  u s e  t h e  
s a f e s t  t i m i n g  a n d  a p p l i c a t i o n  m e t h o d s ;  a n d  a v o i d  t r e a t m e n t s  w h i c h  
a l l o w  d r i f t  o n t o  b e e  c o l o n i e s ,  o n t o  o t h e r  c r o p s  o r  w e e d s  i n  b l o o m ,  o r  
i n t o  s o u r c e s  o f  d r i n k i n g  w a t e r  f o r  b e e s .  W h e n e v e r  m a t e r i a l s  h a z a r d o u s  
t o  b e e s  m u s t  b e  u s e d  o n  b l o o m s  a t t r a c t i v e  t o  b e e s ,  n o t i f y  t h e  b e e k e e p e r  
s o  t h a t  h e  m a y  m o v e ,  c o v e r ,  o r  o t h e r w i s e  p r o t e c t  h i s  b e e  c o l o n i e s .  
S o m e  m a t e r i a l s ,  s u c h  a s  E t h i o n ,  d e m e t o n ,  a n d  T r i t h i o n ,  a r e  t o x i c  
t o  b e e s  o n l y  3  t o  5  h o u r s  a f t e r  a p p l i c a t i o n s .  O t h e r  c o m p o u n d s ,  e s p e c i a l l y  
m a n y  c h l o r i n a t e d  h y d r o c a r b o n s  a n d  c a r b a r y l  ( S e v i n ) ,  a r e  h a z a r d o u s  t o  
b e e s  f o r  s e v e r a l  d a y s .  W h e n  a p p l i e d  a s  a  p i n k  s p r a y  i n  w a r m  w e a t h e r ,  
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they may kill bees during the bloom period. The danger periods for 
some materials are as follows . 
Material Days Material Days 
DDT, diazinon , parathion . . . . . . . . 1 Guthion. . . . . . . . . . . . . . . . . . . . . . . 2-4 
Dimethoate . . . . . . . . . . . . . . . . . . . .. 1- 2 Dieldrin . ............... . .. .. .. 5-7 
Malathion , phosphamidon. . . . . . . . 2 Carbaryl (Sevin) . . .... .. ..... . . . 7- 12 
Low-Volume Spraying 
More and more fruit growers are using low-volume spray machines. 
The following example will illustrate the difference between low-volume 
and high-volume (dilute) applications. Assume that in high-volume 
spraying a certain chemical is mixed at the rate of 2 pounds to 100 
gallons of water and is applied to mature apple trees at the acre rate 
of 300 gallons of water or 6 pounds of chemical. If you have a low­
volume sprayer that applies 60 gallons per acre, you would add 6 
pounds of chemical to each 60 gallons of water. If you have the kind 
of sprayer that applies only 7.5 gallons per acre, you would mix 6 
pounds of chemical with 7.5 gallons of water. 
Our experience with low-volume spraying of fruit trees has not been 
great enough to make definite recommendations for computing acre 
requirements. Manufacturers of low-volume machines prepare charts 
by which you can determine how much should be applied per acre with 
specific nozzles at a certain pressure and speed of travel. 
Low-volume spraying has many advantages. Chemicals are used 
more efficiently than with dilute spraying, because there is no run-off. 
Less water is required to spray the trees. Less time is wasted in mixing 
and in transporting water. Less chemical is needed to equal the effec­
tiveness of dilute sprays. One disadvantage is that spraying should be 
done only when there is no wind or at night. Night spraying is ideal 
with this type of equipment. 
CONTROLLING PESTS ON APPLES 
The spray schedule on pages 20 and 21 lists the sprays you will 
commonly need for pest control on apples. The following paragraphs 
explain the reasons for some of the recommendations and also suggest 
possible substitutions and additions. 
Dormant spray. Combinations of oil with either dinitros or 
phosphates are more effective than any of these materials alone. Oils 
are weak against aphids; dinitros are weak against European red mite 
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S P R A Y  S C H E D U L E  F O R  A P P L E S  
A p p l i c a t i o n  a n d  p u r p o s e  
D o r m a n t .  F o r  s c a l e  
i n s e c t s ,  a p h i d  e g g s ,  
E u r o p e a n  r e d  m i t e  e g g s  
F o r  c l e a n - u p  o n  b l a c k  
r o t ,  b l o t c h ,  a n d  f i r e ­
b l i g h t  o n  s u s c e p t i b l e  
v a r i e t i e s  
P r e p i n k .  F o r  a p p l e  s c a b  
a n d  p o w d e r y  m i l d e w  
F o r  f e r t i l i z i n g  
P i n k  ( c l u s t e r - b u d > .  F o r  
c u r c u l i o ,  l e a f  r o l l e r ,  
a p h i d s ,  m i t e s ,  s c a b ,  
c e d a r  r u s t ,  p o w d e r y  
m i l d e w  
B l o o m  ( b l o s s o m ) .  F o r  
s c a b ,  c e d a r  r u s t ,  
p o w d e r y  m i l d e w  
F o r  f i r e  b l i g h t  
C a l y x  a n d  1  s t  c o v e r .  F o r  
c o d l i n g  m o t h ,  l e a f  
r o l l e r ,  a p h i d s ,  m i t e s ,  
c u r c u l i o ,  s c a b ,  c e d a r  a n d  
q u i n c e  r u s t ,  b l o t c h ,  
p o w d e r y  m i l d e w ,  f r o g e y e  
l e a f  s p o t  
F o r  f i r e  b l i g h t  
F o r  t h i n n i n g  
F o r  f e r t i l i z i n g  
T i m e  t o  a p p l y  
B e f o r e  b u d s  a r e  o p e n .  
E a r l y  s p r i n g  i s  s a f e s t  
a n d  m o s t  e f f e c t i v e  t i m e  
I n  t h e  s p r i n g  w h i l e  b u d s  
a r e  d o r m a n t  
F r o m  g r e e n  t i p  u n t i l  
f l o w e r  b u d s  s h o w  p i n k  
( s e e  p i c t u r e  o n  b a c k  o f  
c i r c u l a r )  
W h e n  m o s t  o f  t h e  b u d s  
i n  t h e  c l u s t e r  h a v e  
s e p a r a t e d  b u t  b e f o r e  t h e  
b l o s s o m s  h a v e  o p e n e d  
( s e e  p i c t u r e  o n  b a c k  o f  
c i r c u l a r )  
W h e n  a b o u t  1 0  p e r c e n t  
o f  t h e  b l o s s o m s  h a v e  
o p e n e d  
S t a r t  a t  1 s t  s i g n  o f  b l o s ­
s o m s  a n d  r e p e a t  a t  4 - d a y  
i n t e r v a l s  f o r  3  s p r a y s  
C a l y x .  W h e n  % :  o f  
p e t a l s  h a v e  f a l l e n  a n d  
b e f o r e  c a l y x  c u p  c l o s e s  
( s e e  p i c t u r e  o n  b a c k  o f  
c i r c u l a r )  
F i r s t  c o v e r .  7  t o  1 0  d a y s  
l a t e r  
C a l y x .  T h i s  i s  t h e  l a s t  
t i m e  t o  a p p l y  t h i s  s p r a y  
m a t e r i a l  
C a l y x  t o  5  d a y s  a f t e r  
F i r s t  c o v e r  
M a t e r i a l s  i n  1 0 0  g a l l o n s  o f  w a f e r  
D N  2 8 9  ( E l g e t o I 3 1 8 ) ,  2 - 3  q t s .  
- o r -
P l a n t  s p r a y  o i l ,  2 - 3  g a l .  
- p l u s  e i t h e r ­
D N O C ,  1  l b .  a c t u a l  
- o r - 

P h o s p h a t e  i n s e c t i c i d e  ( s e e  

l a b e l )  

C o p p e r  s u l f a t e ,  4  l b .  
- o r ­
8 - 8 - 1 0 0  B o r d e a u x  m i x t u r e  

p l u s  p l a n t  s p r a y  o i l ,  3  g a l .  

D o d i n e  6 5 W ,  %  l b .  
- o r ­ 

D o d i n e  6 5 W ,  ~ l b .  

M i c r o f i n e  s u l f u r ,  4  l b .  

U r e a  4 5  %  , 5  l b .  
D o d i n e  6 5 W ,  ~ l b .  
Z i n e b  7 5 W ,  1  l b .  
M i c r o f i n e  s u l f u r ,  4  l b .  
- p l u s  e i t h e r ­
D i m e t h o a t e  ( 2 . 6 7  I b . / g a l . ) ,  
1  p t .  
- o r ­
P h o s p h a m i d o n  ( 8  l b .  /  g a l . ) ,  
~ p t .  
- o r ­ 

S y s t o x  2 6 E C ,  % :  p t .  

M i c r o f i n e  s u l f u r ,  2  l b .  

Z i n e b  7 5 W ,  2  l b .  

S t r e p t o m y c i n  s u l f a t e ,  5 0  
p . p . m .  ( u s u a l l y  a t  n i g h t )  
L e a d  a r s e n a t e ,  2  l b .  

G u t h i o n  2 5 W ,  1~ l b .  

Z i n e b  7 5 W ,  1  l b .  

M i c r o f i n e  s u l f u r ,  3  l b .  

C a p t a n  S O W ,  Y 2  l b .  
S t r e p t o m y c i n  s u l f a t e ,  1 0 0  
p . p . m .  ( u s u a l l y  a t  n i g h t )  
N  A  A m i d e  
U r e a  4 5 % ,  5  l b .  ( n o t  o n  
G o l d e n  D e l i c i o u s )  
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SPRAY SCHEDULE FOR APPLES - Concluded 
Application and pu rpose Time to apply Materials in 100 gallons of water 
2nd, 3rd, 4 th, and As needed at 7- to 14­ Guthion 2SW, 1 ~ lb. 
5th covers. Codling day intervals after 1st Zineb 7SW, 1 lb. 
moth, red-banded leaf cover. Sometimes there Captan SOW, 1 lb. 
roller, apple maggot, are chemical restrictions Acaricide if needed (see page 
mites, aphids, scab, on summer apples S) 
rusts, and other diseases 
For thinning 12 to 18 days after calyx. NAA or Sevin 
For fertilizing 3rd and 5th covers. Only Urea 4S % , Sib. 
as needed 
6th and remaining covers. As needed for control of Diazinon SOW, 1 lb. 
Codling moth, apple summer diseases and Zineb 7SW, 1 lb. 
maggot, red-banded leaf 
roller, mites, bitter rot, 
sooty blotch, fly speck, 
bot rot 
later broods of insects on 
fall and winter apples. 
Spray for mites only as 
needed 
Captan SOW, 1 lb. 
Acaricide as needed 
eggs; and organic phosphates III the wettable powder form are not 
effective against insects and mites in their dormant stages. 
The later the spray in relation to bud development, the more effec­
tive it will be in controlling the pests. However, dormant-type oil with 
Dl OC should be applied only in the strictly dormant bud period. If 
you use the Superior-type oil with an organic phosphate, then the spray 
can be delayed until the prepink period without danger to the plants. 
Sprays are not effective against spotted mites at this time of year 
except as noted in the discussion on mite control (page 5). 
The copper sulfate spray can be combined with the oil but should 
not be combined with the dinitro or phosphate sprays because of pos­
sible incompatibility. When copper sulfate is applied during the strictly 
dormant period with or without the oil, it will help control many dis­
eases. It is usually applied in the spring on varieties susceptible to fire 
blight. Many growers apply two sprays 7 days apart. 
The Bordeaux-oil combination is also a good clean-up spray. It will 
last longer as a residue on the trees than the copper sulfate. It is also 
less likely to injure the buds. It is most effective when applied in the 
delayed dormant period. 
Prepink spray. If the dormant spray was not applied, then 1 to 2 
gallons of Superior oil should be combined with the dodine so that 
European red mite will be reduced to a minimum while it is in an early 
stage of development. The oil is fortunately compatible with do dine, 
\rhich is the most effective scab fungicide available. Since European 
2 2  
C I R C U L A R  N O  .  9 3 6  
r e d  m i t e  e g g s  b e c o m e  m o r e  s e n s i t i v e  t o  o i l  a s  t h e  s e a s o n  a d v a n c e s ,  t h e  
a m o u n t  c a n  b e  r e d u c e d  t o  1  g a l l o n  a s  t h e  c l u s t e r b u d  s t a g e  a p p r o a c h e s .  
O r g a n i c  p h o s p h a t e  w i l l  a l s o  b e  n e e d e d  i n  t h e  p r e p i n k  s p r a y  i f  t h e r e  
h a s  b e e n  n o  d o r m a n t  s p r a y .  O t h e r w i s e ,  a p h i d s  a n d  l e a f  r o l l e r s  m a y  
d e v e l o p ,  a s  S u p e r i o r  o i l  a t  2  g a l l o n s  h a s  v e r y  l i t t l e  e f f e c t  o n  t h e m .  A l s o ,  
s c a l e  i n s e c t s  m a y  n o t  b e  e f f e c t i v e l y  c o n t r o l l e d  b y  S u p e r i o r  o i l .  B e f o r e  
c o m b i n i n g  t h e  o r g a n i c  p h o s p h a t e  w i t h  t h e  d o d i n e  a n d  o i l ,  m a k e  a  t e s t  
m i x  i n  a  g l a s s  j a r ,  t o  d e t e r m i n e  w h e t h e r  t h e  i n s e c t i c i d e  i s  c o m p a t i b l e  
w i t h  t h e  d o d i n e .  I f  i n c o m p a t i b i l i t y  e x i s t s ,  o m i t  e i t h e r  t h e  d o d i n e  o r  
i n s e c t i c i d e  a n d  a p p l y  i t  i n  t h e  n e x t  s p r a y .  
I f  p o w d e r y  m i l d e w  i s  a  p r o b l e m ,  t h e n  t h e  o i l  c a n n o t  b e  u s e d .  
I n s t e a d  t h e  d o  d i n e - s u l f u r  c o m b i n a t i o n  i s  r e c o m m e n d e d .  A d d  a n  i n s e c t i ­
c i d e  i f  i t  i s  n e e d e d .  W h e n  s u l f u r  i s  o m i t t e d ,  p o w d e r y  m i l d e w  c a n  b e  
s e r i o u s  o n  s u c h  v a r i e t i e s  a s  R o m e  B e a u t y  a n d  J o n a t h a n .  M i c r o f i n e  
s u l f u r  i n c l u d e s  t h e  m a n y  c o m m e r c i a l  b r a n d s  o f  w e t t a b l e  s u l f u r s ,  s u c h  
a s  p a s t e s  o r  d r y  f o r m s  h a v i n g  p a r t i c l e s  w i t h  a n  a v e r a g e  d i a m e t e r  o f  2  
t o  1 0  m i c r o n s .  
K a r a t h a n e  i s  a s  e f f e c t i v e  a s  s u l f u r  f o r  m i l d e w  c o n t r o l .  I t  m a y  b e  
a p p l i e d  a t  t h e  r a t e  o f  Y z  l b .  p e r  1 0 0  g a l l o n s  o f  w a t e r .  U n f o r t u n a t e l y ,  i t  
i s  n o t  t o o  e f f e c t i v e  f o r  s c a b  c o n t r o l ,  a n d  t h e  o t h e r  f u n g i c i d e  w i l l  n e e d  
t o  b e  i n c r e a s e d  t o  f u l l  s t r e n g t h .  
I V l o r e  t h a n  o n e  p r e p i n k  s p r a y  m a y  b e  n e c e s s a r y  w h e n  c o l d  a n d  r a i n y  
w e a t h e r  p r o l o n g s  t r e e  d e v e l o p m e n t .  D u s t s  c o n t a i n i n g  e i t h e r  s u l f u r ,  
s u l f u r - d i c h l o n e ,  c a p t a n ,  o r  d o d i n e  a r e  a v a i l a b l e  a n d  c a n  b e  u s e d  t o  
s u p p l e m e n t  t h e  s p r a y .  
P i n k  ( c 1 u s t e r b u d )  s p r a y .  D i s e a s e s .  Z i n e b  i s  i n c l u d e d  i n  t h i s  s p r a y  
f o r  c e d a r  r u s t  c o n t r o l .  S i n c e  z i n e b  i s  a l s o  a  w e a k  b a c t e r i c i d e ,  i t  m a y  
h e l p  t o  r e d u c e  t h e  n u m b e r  o f  v i a b l e  b a c t e r i a  a n d  p r e v e n t  e a r l y  f i r e  
b l i g h t  i n f e c t i o n .  C o n t i n u e  s u l f u r  o r  K a r a t h a n e  f o r  p o w d e r y  m i l d e w  
c o n t r o l  a n d  d o  d i n e  f o r  s c a b  c o n t r o l .  
I n s e c t s .  T h e  s y s t e m i c  p h o s p h a t e s  a r e  t h e  m o s t  e f f e c t i v e  m a t e r i a l s  
f o r  c o n t r o l  o f  a p h i d s .  T h e y  a r e  a l s o  g o o d  f o r  m i t e  c o n t r o l  u n t i l  r e s i s ­
t a n c e  d e v e l o p s .  I f  p a s t  o r c h a r d  r e c o r d s  i n d i c a t e  t h a t  c u r c u l i o  a n d  l e a f  
r o l l e r s  w i l l  b e  n u m e r o u s ,  u s e  G u t h i o n  i n s t e a d  o f  a  s y s t e m i c  p h o s p h a t e  
a n d ,  i f  n e c e s s a r y ,  a d d  B R C  f o r  a p h i d  c o n t r o l .  
C a r e  s h o u l d  b e  t a k e n  t o  a v o i d  p o i s o n i n g  h o n e y b e e s  a n d  o t h e r  p o l l i ­
n a t i n g  i n s e c t s .  S o m e t i m e s ,  w i t h  w a r m  w e a t h e r ,  t h e r e  i s  n o t  m u c h  t i m e  
b e t w e e n  t h e  p i n k  a n d  e a r l y  b l o o m  p e r i o d s ,  a n d  i n s e c t i c i d e s  a p p l i e d  i n  
t h e  p i n k  p e r i o d  c o u l d  h a r m  t h e s e  i n s e c t s  ( p a g e  1 8 ) .  
M i t e s .  S e e  d i s c u s s i o n  o n  m i t e  c o n t r o l  ( p a g e  5 )  .  
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Bloom spray. Fungicides should be sulfur plus full-strength 
zineb. Zineb can control scab and cedar rust by itself and is effective 
in reducing fire blight. Sulfur is for powdery mildew control. Strepto­
mycin is most important for varieties susceptible to fire blight. It can 
be combined with the zineb but is more effective if applied alone. 
Streptomycin should be applied only during slowly drying conditions 
and this usually means at night. When applied during a warm, sun­
shiny day, streptomycin is almost entirely wasted. Only when it re­
mains on the tree in a wet condition is it absorbed by the leaf tissue. If 
it is not absorbed then it does no good. To be effective, streptomycin 
must be applied before infection occurs. 
Calyx and first cover. Diseases. At the calyx period, streptomycin, 
SO p.p.m., should be used for the last time on bearing trees of blight­
susceptible varieties. It should preferably be applied by itself and at 
night. It cannot be used later because of the residue hazard. No such 
problem exists on nonbearing trees, where its use is unlimited. Con­
tinue the use of zineb, and, if powdery mildew is a problem, add sulfur 
or Karathane. Add captan for the first time in the calyx spray. 
Insects and mites. If aphids and mites persist, add either phospha­
midon or Systox to the calyx and first cover sprays. Use dieldrin if 
curculio is likely to be serious and add TDE if red-banded leaf roller 
is likely to be serious. Look carefully for fruit tree leaf roller larvae 
near the fruit, and for red-banded leaf roller larvae near the midribs 
of leaves of new water sprouts near the center of the tree. 
If you prune out the tree center and tops and also spray properly 
up to this point, special top-off sprays should not be needed. 
Second, third, fourth, and fifth covers. Diseases. It is important 
in these sprays to continue a full fungicide program by combining zineb 
and captan, each at one-half strength. 
Insects. Although Guthion is recommended, other materials may be 
used. For example, either lead arsenate or DDT may be combined with 
either malathion or parathion. Malathion, parathion, and diazinon may 
each be used alone, but the intervals between sprays may need to be 
shortened. Sevin can be started at the third cover. 
The second cover is one of the most important sprays for codling 
moth control. At this time the first eggs are hatching and the young 
larvae are trying to enter the fruit. San Jose and Forbes scale crawlers 
(young scale) can be seen about this time. 
After the fourth and fifth covers, look in the tops of the trees 
(particularly thick trees) for codling moth and curculio damage. Also 
look for red-banded leaf roller damage on water sprouts. 
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M i t e s .  L o o k  f o r  m i t e s  i n  t h e  t r e e  c e n t e r .  S p o t t e d - m i t e  d a m a g e  
u s u a l l y  a p p e a r s  a s  a  y e l l o w i n g  a l o n g  t h e  l e a f  m i d r i b .  U s e  a n  a c a r i c i d e  
w h e n  u s i n g  S e v i n  ( s e e  d i s c u s s i o n  o n  m i t e  c o n t r o l ,  p a g e  S ) .  
S i x t h  a n d  r e m a i n i n g  c o v e r s  ( f o r  f a l l  a n d  w i n t e r  a p p l e s  o n l y ) .  
D i s e a s e s .  B i t t e r  r o t  i n  s o u t h e r n  I l l i n o i s  a n d  n o r t h w e s t e r n  a n t h r a c n o s e  
( b u l l ' s  e y e  r o t )  i n  n o r t h e r n  I l l i n o i s  m u s t  b e  w a t c h e d  d u r i n g  t h i s  p e r i o d .  
B o t r y o s p h a e r i a  f r u i t  r o t  m a y  a l s o  b e c o m e  m o r e  s e r i o u s  a s  t h e  f r u i t  
m a t u r e s .  P h a l t a n  S O W ,  2  p o u n d s  p e r  1 0 0  g a l l o n s  o f  w a t e r ,  i s  s u g g e s t e d  
a s  a  s u b s t i t u t e  f o r  t h e  c a p t a n - z i n e b  c o m b i n a t i o n  i n  t h e s e  s p r a y s .  
I n s e c t s .  T h e  i n s e c t i c i d e  s h o u l d  b e  c h a n g e d  b e t w e e n  t h e  f i r s t  a n d  
s e c o n d  b r o o d  c o d l i n g  m o t h .  D i a z i n o n  i s  e f f e c t i v e  a g a i n s t  c o d l i n g  m o t h  
a n d  a p p l e  m a g g o t ,  b u t  i s  o n l y  m o d e r a t e l y  e f f e c t i v e  a g a i n s t  c u r c u l i o  a n d  
r e d - b a n d e d  l e a f  r o l l e r s .  S e v i n  i s  o n l y  m o d e r a t e l y  e f f e c t i v e  a g a i n s t  
c u r c u l i o  a n d  a p p l e  m a g g o t .  G u t h i o n ,  p a r a t h i o n ,  a n d  m a l a t h i o n  a r e  
e f f e c t i v e  a g a i n s t  a l l  t h e s e  p e s t s .  P h o s d r i n  m a y  b e  a p p l i e d  j u s t  b e f o r e  
h a r v e s t  t o  c l e a n  u p  l e a f  r o l l e r s  a n d  m i t e s .  
I n  s o u t h e r n  I l l i n o i s  o n e  o r  t w o  a p p l i c a t i o n s  m a y  c o n t r o l  s e c o n d ­
b r o o d  c o d l i n g  m o t h ,  t h i r d - b r o o d  r e d - b a n d e d  l e a f  r o l l e r ,  a n d  c u r c u l i o .  
I f  n o t ,  s u b s e q u e n t  s p r a y s  s h o u l d  b e  m a d e  a s  n e e d e d .  I n  t h e  n o r t h ,  t h e  
a p p l e  m a g g o t  m a y  r e q u i r e  s p r a y s  i n  e a r l y  A u g u s t  a s  f l i e s  s t i l l  a p p e a r  a t  
t h i s  t i m e .  W a t c h  p e s t  d e v e l o p m e n t  a n d  s p r a y  a c c o r d i n g l y .  
F o r  a  d i s c u s s i o n  o f  b o r e r  c o n t r o l ,  s e e  p a g e  6 .  
P E A C H E S ,  N E C T A R I N E S ,  A N D  A P R I C O T S  
T h e  s p r a y  s c h e d u l e  d o e s  n o t  c o n t a i n  s p e c i f i c  s u g g e s t i o n s  f o r  r o t a t i n g  
i n s e c t i c i d e s .  I t  i s  s u g g e s t e d ,  h o w e v e r ,  t h a t  a  r o t a t i o n a l  p a t t e r n  o f  c o n ­
t r o l  b e  c o n s i d e r e d  f o r  e a c h  b l o c k .  F e w e r  i n s e c t i c i d e s  a r e  n e e d e d  o n  
p e a c h e s  t h a n  o n  a p p l e s ;  t h u s  i t ' s  e a s i e r  t o  r o t a t e  t h e  m a i n  i n s e c t i c i d e s .  
G o o d  c o n t r o l  h a s  b e e n  m a i n t a i n e d  w i t h  a l l  t h e s e  c h e m i c a l s :  D i e l d r i n ,  
D D T ,  p a r a t h i o n ,  G u t h i o n ,  S e v i n ,  a n d  m a l a t h i o n .  I t  i s  t h e r e f o r e  p o s ­
s i b l e  t o  a l t e r n a t e  b e t w e e n  t h e s e  m a t e r i a l s  f r o m  y e a r  t o  y e a r .  
T h e  f o l l o w i n g  p a r a g r a p h s  e x p l a i n  t h e  r e a s o n s  f o r  s o m e  o f  t h e  
r e c o m m e n d a t i o n s  i n  t h e  s p r a y  s c h e d u l e ,  a n d  a l s o  s u g g e s t  p o s s i b l e  s u b ­
s t i t u t i o n s  a n d  a d d i t i o n s .  
D o ! m a n t  s p r a y .  D i s e a s e s .  E v e r y  p e a c h  g r o w e r  s h o u l d  b e  a w a r e  
o f  t h e  p o t e n t i a l  d a n g e r  o f  p e a c h  l e a f  c u r l .  I t  c a n  b e  c o n t r o l l e d  o n l y  
b e f o r e  t h e  g r o w i n g  s e a s o n  s t a r t s .  A f t e r  t h e  s p o r e s  b e g i n  t o  g e r m i n a t e ,  
t h e  g e r m  t u b e s  e n t e r  t h e  l e a v e s  a n d  d e v e l o p  i n t e r n a l l y ;  t h u s  t h e y  a r e  
p r o t e c t e d  f r o m  e r a d i c a n t  f u n g i c i d e s .  R e c e n t l y  v a l s a  p e a c h  c a n k e r  h a s  
i n c r e a s e d ,  a n d  a  B o r d e a u x  m i x t u r e  s p r a y  w i t h  t h e  o i l  \ v o u l d  b e  o f  s o m e  
a d v a n t a g e  i n  t h i s  p e r i o d .  
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SPRAY SCHEDULE 
Application and purpose 
Dormant. For San Jose 
and Forbes scale, 
European red mite, leaf 
curl 
For scale insects and 
mites only 
For leaf curl only 
Early pink. For tarnished 
plant bug 
Pink or late pink. For 
curculio and tarnished 
plant bug 
Early bloom. For brown 
rot blossom blight 
Full bloom. For brown 
rot blossom blight 
Petal-fall. For brown 
rot , curculio, catfacing 
insects 
Shuck-split. For curculio, 
brown rot, catfacing 
insects 
1st and 2nd covers. For 
same pests as above plus 
peach scab 
3rd, 4th, and 5th covers. 
For oriental fruit moth, 
stink bugs, scale insects, 
brown rot, and scab 
FOR PEACHES, NECTARINES, AND APRICOTS 
Time to apply 
In the spring before buds 
start to swell. Do not 
apply after growth 
starts 
Same as above 
Same as above 
When pink buds first 
appear 
When buds all show full 
pink. May be combined 
with early bloom 
When the first blooms 
open. May be combined 
with late pink 
When the blossoms are 
all open or show ·f ull 
bloom 
When at least % of 
petals have fallen 
When ~ of shucks are 
splitting 
At 7- to 12-day intervals 
after shuck-split 
At 7- to 12-day intervals 
after 2nd cover 
Materials in 100 gallons of water 
Plant spray oil , 2-3 gal. 

Copper sulfate, 4 lb. 

Hydrated lime, 3 lb. 

Plant spray oil, 2-3 gal. actual 
Any fungicide, full strength 
DDT SOW, 2 lb. 
DDT SOW, 1 lb. 

Microfine sulfur, 3 lb. 

Dichlone SOW, ~ lb. 

Microfine sulfur, 3 lb. 

Dichlone SOW, ~ lb. 

Microfine sulfur, 3 lb. 

Dichlone SOW, ~ lb . 













Parathion lSW, 2 lb. 

-or­
Guthion 2SW, 1~ lb. 
(If preferred, dieldrin , Sevin, 
or parathion dust may be used 
instead of wettable powder) 
Same as for petal-fall 




Guthion 2SW, 1~ lb. 

-or-
Parathion lSW, 2 lb. 
(Parathion dust may be used 
instead of wettable powder) 




















Sevin SOW, 2 lb. 
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S C H E D U L E  F O R  P E A C H E S ,  N E C T A R I N E S ,  A N D  A P R I C O T S  - C o n c l u d e d  
A p p l i c a t i o n  a n d  p u r p o s e  
T i m e  t o  a p p l y  M a t e r i a l s  i n  1 0 0  g a l l o n s  o f  w o t e r  
6 t h  c o v e r .  F o r  c u r c u l i o ,  
D u r i n g  1 s t  w e e k  i n  J u l y  C a p t a n  S O W ,  2  l b .  
o r i e n t a l  f r u i t  m o t h ,  
- p l u s  e i t h e r ­
s t i n k  b u g s ,  r e d - b a n d e d  
G u t h i o n  2 S W ,  1 7 , 4 :  l b .  
l e a f  r o l l e r ,  a n d  b r o w n  r o t  
- o r ­
P a r a t h i o n  1 S W ,  2  l b .  
- o r ­
S e v i n  S O W ,  2  l b .  
7 t h  a n d  8 t h  c o v e r s .  F o r  2 1  a n d  1 4  d a y s  b e f o r e  
C a p t a n  S O \ i V ,  2  l b .  
b r o w n  r o t  h a r v e s t  
9 t h  c o v e r .  F o r  b r o w n  r o t  7  d a y s  b e f o r e  h a r v e s t  B o t r a n  S O W ,  2  l b .  
a n d  R h i z o p u s  r o t  
I n s e c t s  a n d  m i t e s .  T h e s e  f r u i t s  a r e  p a r t i c u l a r l y  s u s c e p t i b l e  t o  s c a l e  
i n s e c t s  a n d  s h o u l d  b e  s p r a y e d  w i t h  o i l  e a c h  y e a r  o r  w a t c h e d  v e r y  
c l o s e l y .  T h e  o i l s  w i l l  a l s o  r e d u c e  t h e  t h r e a t  o f  E u r o p e a n  r e d  m i t e s .  
" D o r m a n t "  o i l  i s  r e c o m m e n d e d  a t  3  g a l l o n s ;  S u p e r i o r  o i l ,  a t  2  
g a l l o n s .  D o r m a n t  o i l  m a y  g i v e  b e t t e r  k i l l  o f  s c a l e  i n s e c t s  t h a n  S u p e r i o r  
o i l .  A  p h o s p h a t e  i n s e c t i c i d e  m a y  b e  a d d e d  t o  S u p e r i o r  o i l  t o  i n c r e a s e  
t h e  k i l l  o f  s c a l e  i n s e c t s .  O i l s  s h o u l d  n o t  b e  a p p l i e d  i f  t e m p e r a t u r e s  a r e  
l i k e l y  t o  g o  d o w n  t o  f r e e z i n g  o r  b e l o w .  
E a r l y  p i n k ,  p i n k  o r  l a t e  p i n k ,  e a r l y  b l o o m ,  a n d  f u l l  b l o o m  s p r a y s .  
D i s e a s e s .  T h e  e a r l y  b l o o m  s p r a y  i s  p a r t i c u l a r l y  i m p o r t a n t  f o r  c o n t r o l ­
l i n g  b r o w n  r o t  b l o s s o m  b l i g h t .  O n l y  t h e  v e r y  y o u n g  b l o s s o m s  a r e  
s u s c e p t i b l e .  
I n s e c t s .  P i n k  s p r a y s  a r e  e s s e n t i a l  t o  c o n t r o l  t a r n i s h e d  p l a n t  b u g s  
w h i c h  a r e  a t t r a c t e d  t o  t h e  b l o o m .  C a t f a c i n g  i s  o n e  o f  t h e  m o s t  e x t e n ­
s i v e  t y p e s  o f  i n s e c t  d a m a g e  o n  p e a c h e s ,  a n d  t a r n i s h e d  p l a n t  b u g s  a r e  
o n e  o f  t h e  m a i n  c o n t r i b u t o r s  t o  t h i s  i n j u r y .  W h e r e  t h e  p i n k  s p r a y  
h a s  b e e n  o m i t t e d  o r  p o o r l y  a p p l i e d ,  c a t f a c i n g  d a m a g e  h a s  o f t e n  b e e n  
h i g h .  C a r e  s h o u l d  b e  t a k e n  t o  g e t  g o o d  c o v e r a g e  e v e n  i f  a n  e x t r a  s p r a y  
i s  n e e d e d .  
O r i e n t a l  f r u i t  m o t h s  s t a r t  e m e r g i n g  i n  t h e  b l o o m  p e r i o d .  D D T  i s  
m o s t  e f f e c t i v e  i n  k i l l i n g  t h e m .  P l u m  c u r c u l i o  a d u l t s  e m e r g e  f r o m  t h e i r  
w i n t e r  h i b e r n a t i o n  d u r i n g  b l o o m ,  a n d  s o m e  f l y  i n t o  t h e  o r c h a r d s .  T h e i r  
n u m b e r  i s  u s u a l l y  s m a l l  a n d  s p e c i a l  c o n t r o l  m e a s u r e s  a r e  n o t  n e e d e d .  
I f  e x c e p t i o n a l l y  h i g h  n u m b e r s  o f  b e e t l e s  a r e  e x p e c t e d  a n d  b l o s s o m s  a r e  
c r i t i c a l l y  f e w ,  a p p l y  p a r a t h i o n  t o  s e v e r a l  b o r d e r  r o w s  a t  l e a s t  o n e  d a y  
b e f o r e  b l o s s o m s  o p e n .  D i e l d r i n  a n d  S e v i n  a r e  n o t  r e c o m m e n d e d  b e f o r e  
b l o o m  b e c a u s e  o f  t h e i r  p e r s i s t e n c e  a n d  h i g h  t o x i c i t y  t o  p o l l i n a t i n g  b e e s .  
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Petal-fall, shuck-split, first and second covers. Diseases. Sulfur 
is for early brown rot infections and, after shuck-split, for peach scab. 
Where bacterial spot is serious use zineb 75W, 2 pounds per 100 
gallons, in addition to the other materials. 
Insects and mites. Tarnished plant bugs are still present at petal­
fall; the first-brood oriental fruit moth larvae hatch until first cover 
time; curculio adults continue to arrive through second cover time; and 
stink bugs are active from bloom until harvest. Mites may start build­
ing up at the time of shuck-split and the first and second covers. 
The most serious catfacing injury occurs: from bloom through 
shuck-split. As the fruit grows to push off the shucks, injury is less 
damaging and deformities (catfaces) are more shallow. 
Two points to remember are that dieldrin does not control oriental 
fruit moth and that parathion has a relatively short residual toxicity. 
The use of dieldrin and Sevin greatly increases the probability of high 
mite populations. It is suggested that dieldrin not be used after shuck­
split where mites have been a problem. Sevin might well be used only 
in blocks where mites have not been a problem the previous year; or it 
might be used for only a limited time. It could be used just for petal­
fall and shuck-split, for example; or for third and fourth covers when 
it would be useful against oriental fruit moth; or only close to harvest. 
Restricting dieldrin and Sevin to early-season use would serve to rotate 
insecticides and delay the development of resistance. 
If mites become a problem at the time of shuck-split and first and 
second cover, include one of these materials in the regular sprays: 
Kelthane 18W, 2 pounds; Chlorobenzilate 25W, 1Yz pounds ; or Ovex 
SOW, Yz pound. 
Do not dust when the wind will carry the material into nearby resi­
dences. Follow the necessary precautions when using organic phos­
phates. 
If excellent control has been obtained through this period, control 
problems should be light for the rest of the season. Apply thinning 
sprays 2 weeks after shuck-off. 
Third, fourth, and fifth covers. Diseases. This is an important 
time in controlling peach scab. Be sure to keep sulfur in the program 
up to 40 days of harvest. Then you can switch to captan if you want to. 
Include zineb 75W, 2 pounds per 100 gallons, if bacterial spot is serious. 
Insects. Adults of the first-brood oriental fruit moth begin appear­
ing after the second cover, and second-brood larvae start hatching about 
the time of the third cover. Soon after the third cover, second-brood 
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l e a f  r o l l e r s  h a t c h  a n d  S a n  J o s e  a n d  F o r b e s  s c a l e  c r a w l e r s  b e g i n  t o  a p ­
p e a r .  C u r c u l i o  a d u l t s  s h o u l d  b e  k i l l e d  b y  t h i s  t i m e ,  a n d  i f  g o o d  c o n t r o l  
h a s  b e e n  o b t a i n e d  t h e y  w i l l  n o t  b e  a  t h r e a t  u n l e s s  t h e r e  i s  a  c l o s e  s o u r c e  
o f  r e i n f e s t a t i o n  s u c h  a s  w i l d  p l u m  o r  o t h e r  u n s p r a y e d  f r u i t  t r e e s .  
T h e  f o u r t h  a n d  f i f t h  c o v e r s  m a y  b e  a p p l i e d  t o  p r o t e c t  f r u i t  d u r i n g  
t h e  l a s t  h a l f  o f  J u n e  i n  s o u t h e r n  I l l i n o i s .  T h e y  m a y  n o t  b e  n e e d e d  i f  
p r e v i o u s  c o n t r o l  h a s  b e e n  g o o d .  W a t c h  h a r v e s t  r e s t r i c t i o n  d a t e s  o n  
e a r l y - r i p e n i n g  v a r i e t i e s .  
S i x t h  a n d  r e m a i n i n g  c o v e r s .  D i s e a s e s .  S i n c e  z i n e b  h a s  n o t  b e e n  
a p p r o v e d  f o r  u s e  o n  p e a c h e s  w i t h i n  4 0  d a y s  o f  h a r v e s t ,  i t  s h o u l d  n o t  
b e  u s e d  i n  t h e s e  c o v e r s .  C o n t i n u e  f u l l - s t r e n g t h  c a p t a n  f o r  b r o w n  r o t  
c o n t r o l .  A  n e w  f u n g i c i d e ,  B o t r a n ,  i s  e x c e l l e n t  f o r  R h i z o p u s  r o t  a n d  
s h o u l d  b e  a p p l i e d  1  d a y  b e f o r e  p i c k i n g .  
I n s e c t s  a n d  m i t e s .  T h e  s i x t h  c o v e r ,  o r  t h e  s p r a y  d u r i n g  t h e  f i r s t  
w e e k  i n  J u l y ,  s h o u l d  b e  t i m e d  f o r  t h e  h a t c h i n g  o f  t h e  t h i r d - b r o o d  
o r i e n t a l  f r u i t  m o t h  a n d  r e d - b a n d e d  l e a f  r o l l e r s .  I t  i s  a l s o  d e s i g n e d  
t o  c o n t r o l  t h e  e m e r g i n g  f i r s t - b r o o d  c u r c u l i o  a d u l t s  a n d  t h e  s t i n k  b u g s  
t h a t  s o m e t i m e s  m i g r a t e  i n t o  t h e  o r c h a r d .  F u r t h e r  s p r a y s  o f  i n s e c t i c i d e s  
s h o u l d  n o t  b e  n e e d e d  u n l e s s  o n e  o r  m o r e  o f  t h e  a b o v e  i n s e c t s  a r e  
p l e n t i f u l .  E x a m i n e  l e a v e s  f o r  m i t e s  a t  t h i s  t i m e .  F o r  a  d i s c u s s i o n  o f  
m i t e  c o n t r o l ,  s e e  p a g e  5 .  
B e  c a r e f u l  t o  s t a y  w i t h i n  t h e  h a r v e s t  r e s t r i c t i o n  d a t e s  o f  t h e  p e s t i ­
c i d e s  u s e d .  
F o r  a  d i s c u s s i o n  o f  b o r e r  c o n t r o l ,  s e e  p a g e  7 .  
D e t e r m i n i n g  G e n e r a l  I n s e c t  P o p u l a t i o n s  
T a r n i s h e d  p l a n t  b u g s ,  s t i n k  b u g s ,  a n d  c u r c u l i o s  m i g r a t e  i n t o  t h e  
o r c h a r d  e a c h  y e a r  f r o m  t h e  o u t s i d e .  O n e  c a n  t h e r e f o r e  d e t e r m i n e  
t h e i r  p r e v a l e n c e  b y  m a k i n g  c o u n t s  o n  s e l e c t e d  t r e e s  i n  t h e  b o r d e r  r o w s ,  
s t a r t i n g  e a r l y  i n  t h e  s e a s o n .  S p r e a d  a  w h i t e  c l o t h  u n d e r  t h e  t r e e  t o  
c a t c h  t h e  i n s e c t s ,  b u m p  t h e  s c a f f o l d  l i m b s  s h a r p l y  w i t h  a  r u b b e r ­
c u s h i o n e d  p o l e ,  a n d  c o u n t  t h e  i n s e c t s  i m m e d i a t e l y  a f t e r  t h e y  f a l l .  D o  
t h i s  t o  t h e  s a m e  t r e e s  t w i c e  a  w e e k  a n d  k e e p  a  r e c o r d  o f  t h e  c o u n t s .  
T h i s  w i l l  h e l p  y o u  c o m p a r e  a n d  e v a l u a t e  t h e  e f f e c t i v e n e s s  o f  c o n t r o l  
m e a s u r e s .  
I n s e c t  p o p u l a t i o n s  c a n  a l s o  b e  e s t i m a t e d  b y  d e t e c t i n g  w h i c h  i n s e c t s  
c a u s e  t h e  m o s t  d a m a g e  t o  f r u i t .  G o o d  p l a c e s  t o  w a t c h  f o r  i n s e c t  d a m a g e  
d u r i n g  e a r l y  s e a s o n  i n c l u d e  a n y  c r a b  a p p l e ,  p l u m ,  o r  d o m e s t i c a t e d  
c h e r r y  f r u i t  t h a t  i s  u n s p r a y e d  a n d  c l o s e  t o  t h e  o r c h a r d .  
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Cat facing occurs during and immediately after bloom. Both shallow 
deformities and deep scars occur from petal-fall to shuck-off. Stink 
bugs feeding on fruit in mid-season and late season cause gumming and 
a water-soaked appearance under the skin. Wormy fruit is usually 
found during the late cover sprays and shortly before harvest. This 
indicates that the first-brood control was weak or that there was an 
outside source of insects late in the season. 
With a fe~ seasons' practice, you can examine fruit injury during 
early season in surprisingly little time. By walking through any block 
or by watching the fruit closely during hand thinning, you will be able 
to estimate the populations of pests in your orchard. A preharvest 
examination of a few fruit throughout the block or of cull fruit at the 
grading table will indicate the times of the year when control is weak. 
Virus Diseases 
Peach yellows, peach rosette, phony peach, and yellow-red virosis 
are virus diseases of peaches that are known to be present in Illinois. 
Peach yellows is often harbored in the plum, where the symptoms are 
inconspicuous. Wild plums should therefore not be left growing near 
peach orchards. Ye1IO\,v-red virosis is primarily a disease of choke­
cherry, but it may spread to peaches. All chokecherries within half a 
mile of peach orchards should be destroyed. The common wild black 
cherry does not carry this virus. 
If you suspect virus diseases, write the State Nursery Inspection 
Service, Glen Ellyn, Illinois, for an inspection. If a virus should be 
identified in your orchard, plan immediately to remove infected trees. 
PLUMS 
Plums are subject to two virus diseases, rosette and yellows. The 
only way to control these diseases is to remove all infected trees 
promptly. 
Black knot, a fungus disease, may be controlled by removing and 
burning, for two successive years, all twigs showing knots during the 
winter. The knots may be cut out of large limbs, thus saving the limbs. 
It is sometimes helpful to spray with this mixture: copper sulfate, 12 
pounds; hydrated lime, 12 pounds; and miscible dormant oil, 2 gallons, 
in 100 gallons of water. Apply to infected trees as the buds begin to 
swell. Follow this spray with the regular cover sprays shown in the 
schedule above. 
For borer control , see page 7. 
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S P R A Y  S C H E D U L E  F O R  P L U M S  
A p p l i c a t i o n  a n d  p u r p o s e  
T i m e  t o  a p p l y  M a t e r i a l s  i n  1 0 0  g a l l o n s  o f  w a t e r  
D e l a y e d  D o r m a n t .  F o r  J u s t  a f t e r  b u d s  b e g i n  t o  S u p e r i o r  o i l ,  2  g a l .  
s c a l e  i n s e c t s ,  E u r o p e a n  
o p e n  
r e d  m i t e s  
F o r  b l a c k  k n o t  
A d d  1 2 - 1 2 - 1 0 0  B o r d e a u x  m i x ­
t u r e  t o  a b o v e  
P i n k .  F o r  E u r o p e a n  r e d  W h e n  b u d s  s h o w  p i n k  
G e n i t e  S O W ,  1 } 1  l b .  
m i t e s  
P e t a l - f a l l .  F o r  c u r c u l i o  
C a p t a n  S O W ,  2  l b s .  
- p l u s  e i t h e r ­
G u t h i o n  2 S W ,  1 > i  l b .  
- o r ­
L e a d  a r s e n a t e ,  3  l b .  
1 s t  c o v e r .  F o r  c u r c u l i o  A f t e r  s h u c k s  h a v e  f a l l e n  S a m e  a s  f o r  p e t a l - f a l l  
a n d  b r o w n  r o t  

( I f  m i t e s  b e c o m e  a  p r o b l e m  u s e  T e d i o n  E C  1  a t  1  q u a r t  o r  M o r e s t a n  2 S W ,  } 1  l b . )  

2 n d  c o v e r .  F o r  c u r c u l i o ,  1 0  d a y s  a f t e r  1 s t  c o v e r  S a m e  a s  f o r  1 s t  c o v e r  

b r o w n  r o t  

A d d i t i o n a l  c o v e r s .  F o r  
A t  7 - d a y  i n t e r v a l s  M i c r o f i n e  s u l f u r ,  8  l b .  
b r o w n  r o t  s t a r t i n g  3  w e e k s  b e f o r e  
- o r ­
h a r v e s t  C a p t a n  S O W ,  2  l b .  
F o r  a p h i d s  A s  n e e d e d  M a l a t h i o n  2 S W ,  2  l b .  
C H E R R I E S  
B r o w n  r o t ,  c u r c u l i o ,  a n d  l e a f  s p o t  a r e  t h e  t h r e e  m a i n  p e s t s  o f  
c h e r r y .  I f  y o u  c a n  c o n t r o l  c u r c u l i o ,  t h e n  b r o w n  r o t  w i l l  n o t  b e  s o  
s e r i o u s ,  f o r  i t  c a n  i n f e c t  o n l y  t h e  i n j u r e d  f r u i t s .  
S P R A Y  S C H E D U L E  F O R  C H E R R I E S  
A p p l i c a t i o n  a n d  p u r p o s e  
T i m e  t o  a p p l y  
M a t e r i a l s  i n  1 0 0  g a l l o n s  o f  w a t e r  
D o r m a n t .  F o r  s c a l e  
B e f o r e  b u d s  o p e n  D o r m a n t  o i l ,  3  g a l .  
i n s e c t s  
1  s f  c o v e r .  F o r  b r o w n  r o t ,  A f t e r  s h u c k s  h a v e  f a l l e n  
D o d i n e  6 S W ,  %  l b .  
c h e r r y  l e a f  s p o t ,  c u r c u l i o ,  
- p l u s  e i t h e r ­
s l u g s  
L e a d  a r s e n a t e ,  3  l b .  
- o r ­
M a l a t h i o n  2 S W ,  2  l b .  
2 n d  c o v e r .  F o r  s a m e  
1 0  d a y s  a f t e r  1 s t  c o v e r  S a m e  a s  f o r  1 s t  c o v e r  
p e s t s  a s  1 s t  c o v e r  
A d d i t i o n a l  s p r a y .  F o r  
A f t e r  h a r v e s t  
D o d i n e  6 S W ,  %  l b .  
c h e r r y  l e a f  s p o t  
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Cherry leaf spot causes loss of leaves and is sometimes so severe 
that the tree dies. Since the organism winters over in the dead 
leaves under the tree, raking and burning such leaves in the late fall 
is advisable. 
PEARS 
SPRAY SCHEDULE FOR PEARS 
Application and purpose 
Delayed Dormant. For 
pear psylla, scale insects 
and leaf spot 
Bloom. For fire blight 
Calyx. For codling moth, 
curculio, leaf spot, pear 
scab 
1st cover. For codling 
moth, curculio, leaf 
spot, pear scab 
2nd cover. For codling 
moth, curculio, leaf 
spot, scab 
3rd cover. For codling 
moth, curculio, leaf spot, 
scab 
Additional sprays. For 
codling moth and leaf 
spot 
For psylla 
Time to apply 
Just before buds begin 
to open 
3 sprays 4 days apart 
starting when first 
blooms open 
As soon as petals have 
fallen 
12 days after calyx 
spray 
14 days after 1st cover 
14 days after second 
cover 
As needed (see Spray 
Service Report) 
When nymphs are visi­
ble on water sprouts 
Materials in 100 gallons of water 
Superior oil, 2 gal. 

Ferbam 76W, 2 lb. 

Streptomycin 100 p.p.m. 
- or-
Copper sulfate, 1 lb. 
Hydrated lime, 3 lb. 
Commercial wetting agent, 
2-3 oz. 




Lead arsenate, 3 lb. 

-or­
Guthion 25W, 1~ lb. 
Same as for calyx 
Same as for calyx 
Same as for calyx 
Same as for calyx 
Copper sulfate, 2 lb. 

Hydrated lime, 4 lb. 

Superior oil, 6 qt. 

- or­
Parathion 15W, 2 lb. (see 
page 16 for precautions) 
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C H E M I C A L  F O R M U L A T I O N S  
A g r i c u l t u r a l  c h e m i c a l s  a r e  f o r m u l a t e d  i n  m a n y  d i f f e r e n t  w a y s  d e ­
p e n d i n g  o n  t h e i r  i n t e n d e d  u s e .  F o l l o w i n g  i s  a  d i s c u s s i o n  o f  t h e  m o r e  
i m p o r t a n t  f o r m u l a t i o n s .  P a c k a g e  l a b e l s  a r e  a  m o s t  v a l u a b l e  s o u r c e  o f  
i n f o r m a t i o n  a b o u t  o r c h a r d  c h e m i c a l s .  T h e s e  l a b e l s  m u s t  b e  r e a d  b e f o r e  
t h e  m a t e r i a l s  i n  t h e  p a c k a g e  a r e  u s e d .  
W e t t a b l e  p o w d e r s  a r e  t h e  m o s t  c o m m o n l y  u s e d  f o r m u l a t i o n s  f o r  
c o n t r o l  o f  o r c h a r d  p e s t s .  T h e  a c t i v e  i n g r e d i e n t  i n  w e t t a b l e  p o w d e r s  
m a y  e i t h e r  b e  s o l u b l e  o r  s u s p e n d i b l e  i n  w a t e r .  T h e  a m o u n t  o f  a c t i v e  
i n g r e d i e n t  a  w e t t a b l e  p o w d e r  c o n t a i n s  m a y  v a r y  f r o m  1 5  t o  9 5  p e r c e n t  
d e p e n d i n g  o n  t h e  c h e m i c a l  i n v o l v e d .  P a r a t h i o n ,  f o r  e x a m p l e ,  i s  a  
I S - p e r c e n t  w e t t a b l e  p o w d e r  a n d  s u l f u r  i s  u s u a l l y  a b o u t  9 5  p e r c e n t  
a c t i v e .  H o w  m u c h  f o r m u l a t i o n  t o  a p p l y  d e p e n d s  o n  t h e  a m o u n t  o f  
a c t i v e  i n g r e d i e n t .  
S o m e  c h e m i c a l s  a r e  p r e p a r e d  f o r  u s e  a s  " w a t e r - f l o w a b l e "  o r  " a q u a "  
f o r m u l a t i o n s .  T h e y  a r e  s o m e t i m e s  c a l l e d  s l u r r i e s  o r  p a s t e s .  S u c h  f o r ­
m u l a t i o n s  g e n e r a l l y  g i v e  e x c e l l e n t  c o n t r o l  o f  p e s t s .  T h e y  m a y  b e  
5 0 - p e r c e n t  a c t i v e  i n  w a t e r  a n d  t h e y  s u s p e n d  w e l l .  U n l e s s  d e h y d r a t i o n  
o c c u r s  b e f o r e  u s e ,  t h e y  h a n d l e  e a s i l y .  I f  t h e y  d o  b e c o m e  d e h y d r a t e d ,  
t h e y  a r e  d i f f i c u l t  t o  r e w e t .  
E m u l s i f i a b l e  c o n c e n t r a t e s  a r e  f o r m u l a t e d  b y  d i s s o l v i n g  a  c h e m ­
i c a l  i n  e i t h e r  a n  o i l  o r  a l c o h o l  b a s e  s o l v e n t  a n d  c o n d i t i o n i n g  t h e  s o l u t i o n  
t o  m i x  w i t h  w a t e r .  T h e y  a r e  u s u a l l y  m o r e  e c o n o m i c a l  t o  u s e  t h a n  
w e t t a b l e  p o w d e r s  p e r  u n i t  v o l u m e  o f  c h e m i c a l .  W h e n  t h e s e  f o r m u l a ­
t i o n s  a r e  a d d e d  t o  o t h e r  c h e m i c a l s ,  c o m p a t i b i l i t y  p r o b l e m s  m a y  b e  
i n c r e a s e d .  
W a t e r  s o l u t i o n s  a r e  s o m e t i m e s  p r e p a r e d  w i t h  s o m e  c h e m i c a l s  
s u c h  a s  t h e  o r g a n i c  m e r c u r i e s .  
G r a n u l a r  p r e p a r a t i o n s  a r e  m a i n l y  u s e d  f o r  c o n t r o l l i n g  s o i l  i n ­
s e c t s .  T h e y  a r e  n o t  u s e d  i n  s p r a y s .  
D u s t  f o r m u l a t i o n s  a r e  o f  m a n y  t y p e s .  M o s t  o f  t h e  c o m m o n  
i n s e c t i c i d e s  a n d  f u n g i c i d e s  h a v e  b e e n  p r e p a r e d  i n  d u s t  f o r m .  T h e s e  
a r e  t o  b e  a p p l i e d  o n l y  i n  t h e  d r y  f o r m  a s  t h e y  a r e  n o t  w e t t a b l e .  S o m e  
p r e p a r a t i o n s  c o n t a i n  b o t h  a n  i n s e c t i c i d e  a n d  a  f u n g i c i d e .  
F U N G I C I D E S  A N D  B A C T E R I C I D E S  
A c t i - d i o n e  i s  o n e  o f  t h e  f e w  a n t i b i o t i c s  u s e d  a g a i n s t  f u n g i .  I t  i s  
a v a i l a b l e  i n  t a b l e t  f o r m .  O n e  3 8 0 - m i l l i g r a m  t a b l e t  t o  1 0 0  g a l l o n s  o f  
w a t e r  i s  e q u i v a l e n t  t o  1  p a r t  p e r  m i l l i o n .  A c t i - d i o n e  i s  e x t r e m e l y  t o x i c  
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to fruit plants if used at rates above 2 p.p.m. Thus far, it has been 
approved for use only on cherries. It is especially effective against 
cherry leaf spot. Since this disease can be extremely destructive in the 
post-harvest period, a spray of 2 p.p.m. (2 tablets in 100 gallons ) is 
recommended immediately after harvest. 
Botran is a 50-percent wettable powder used at 2 pounds per 100 
gallons. It is very effective for Rhizopus rot of peaches and somewhat 
effective against brown rot. It can be used within one day of harvest. 
Bordeaux mixture is a combination of copper sulfate, hydrated 
lime, and water. A 4-6-100 Bordeaux mixture consists of 4 pounds of 
copper sulfate, 6 pounds of hydrated lime, and 100 gallons of water. 
Various strengths of Bordeaux mixture are used, depending on the 
need. 
Captan is available as a 50-percent wettable powder, and at full 
strength, 2 pounds are used to 100 gallons of water. It is also mar­
keted as a 7.S-percent dust. Captan causes a minimum of plant injury 
and is especially favored for use on russet-susceptible apple varieties 
such as Golden Delicious. It has been effective against a large number 
of diseases, including apple scab, fly speck, sooty blotch, B otr'Jlosphaeria, 
bitter rot, and brown rot; but it will not control powdery mildew or 
the rust diseases. It is compatible with everything except alkaline and 
oily materials. 
Dichlone, when marketed as a 50-percent wettable powder, 
should be used at ~ pound in 100 gallons. It is also available as a 
sulfur-dichlone wettable powder and as a 7.S-percent dust. It is ex­
cellent for inhibiting the germination of fungus spores but has no 
residual effect. At 90° F. or above, it may be toxic to plants. In Illinois 
it is used mainly for control of brown rot blossom blight on peaches 
because it is more effective than any other material for this purpose. 
Some growers have found a dichlone-sulfur dust effective as a supple­
ment to the regular apple scab spray early in the spring. 
Dodine (Cyprex) is formulated as a 6S-percent wettable powder 
and its recommended use at full strength is Yz pound in 100 gallons. 
It is to be used only for control of apple scab and cherry leaf spot. 
It can both eradicate these diseases and protect the orchard from them. 
The effectiveness of dodine against cherry leaf spot has caused it to 
be termed a "wonder chemical." It is also one of the most effective 
fungicides available for controlling apple scab and should be used in 
orchards where scab has been a serious problem. Although it is com­
patible with most orchard chemicals, it should not be used with alkaline 
materials such as lime. 
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Ferbam is a protective type fungicide marketed as a 76-percent
wettable powder. Recommended rate of use is 2 pounds in 100 gallons.
Ferbam is particularly effective against cedar apple rust, quince rust,
and apple blotch. It is compatible with all orchard sprays except those
containing lime and copper. It is synergistic with sulfur - that is, the
two materials enhance each other's effectiveness. Ferbam is considered
toxic to some russet-susceptible varieties. 
Glyodin is a liquid protectant fungicide. When it is used alone
the rate is 1 quart in 100 gallons. It is effective against apple scab,
sooty blotch, and fly speck, and also suppresses red mites. Because of
its excellent wetting and sticking properties, it is frequently combined
with other fungicides and insecticides. When glyodin is used in this
way, the rate is 1 pint in 100 gallons. Gylodin is compatible with all
common orchard insecticides and fungicides, and has been found to
increase the effectiveness of some of these materials such as captan.
For all these reasons and also because of its comparatively low cost,its use is growing. 
Karathane is a SO-percent active wettable powder used for
powdery mildew control at the rate of Yz pound in 100 gallons. It is
used primarily in the summer when sulfur is likely to be toxic to trees.
Lime sulfur is an eradicant and protectant fungicide available in
both liquid and dry form. The liquid is recommended at 2 gallons in
100 gallons of water, and the dry at 8 pounds in 100 gallons. Because
lime sulfur can damage trees, its use has steadily declined in the last
15 years. However, a number of growers still use it on apples in the
prepink spray, since it is relatively inexpensive and is effective against
apple scab. 
Organic mercury compounds are available in both powder and
liquid form. They should be applied according to the manufacturer's
directions. Their primary use is for apple scab control. They eradicate,
but do not protect. These materials should only be applied early in
the season, when infections of apple scab are most serious. It is de­
sirable to combine them at one-half strength with a protective fungi­
cide also at half strength. To be most effective, organic mercury sprays
should be applied within 72 hours after an infection period. These are
the only fungicides that can be reliably used in an "after rain pro­
gram." Organic mercury materials should not be applied after the
fruit forms for two reasons. There is a zero mercury tolerance on fruit,
and the phenyl mercuries cause fruit thinning. 
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Phaltan (50% fo1pet) is a 50-percent wettable powder used at 
the rate of 2 pounds in 100 gallons. Chemically it is closely related to 
captan. It is, however, slightly more toxic both to fungi and to plants 
than is captan. Phaltan will defoliate peaches at 1 pound in 100 gallons. 
Its effectiveness in controlling Botryosphaeria rot on apple fruits has 
brought it notice. It can be used in summer sprays at the rate of 1 to 
2pounds in 100 gallons without causing fruit russet. It has unrestricted 
use on apples. 
Streptomycin is available in many different powder and liquid 
formulations. It is the only effective treatment for the fireblight disease 
of apple and pear. Because a residue tolerance has not been established, 
its use is confined to the pre-fruit stage. At least three sprays at 50 
to 100 p.p.m. are recommended, beginning when the first blossoms open 
and continuing at 4-day intervals until petal-fall. Streptomycin should 
not be combined with other sprays. Apply it when drying conditions 
are slow, preferably at night. 
Sulfur, a protectant fungicide, is available as microfine wettable 
powder. Recommended rate, when it is used alone, is 6 to 8 pounds 
in 100 gallons. ( Paste forms of sulfur are still available commercially, 
but are not generally used because they are inconvenient to handle.) 
Sulfur is now recommended at half strength (3 to 4 pounds in 100 
gallons ) in combination with half strength of an organic material. 
This combination is a very effective fungicide against apple scab and 
also gives protection against powdery mildew infection. As the weather 
gets warm, sulfur is omitted from the spray and if powdery mildew 
control is still desired, Karathane is added. Sulfur is still the mainstay 
in the control of peach diseases and is recommended throughout the 
season except in preharvest applications. It is especially important in 
the early cover sprays to control peach scab. 
Thiram is formulated as a 50-percent wettable powder recom­
mended at 2 pounds in 100 gallons. This protectant fungicide is effec­
tive against many diseases such as apple scab, apple blotch, cedar apple, 
and quince rust. It may also reduce Botryosphaeria infections. It is 
considered to give excellent finish on russet-susceptible varieties such 
as Golden Delicious. It is compatible with all common fungicides and 
insecticides. 
Zineb, a protective fungicide, is formulated as a 75-percent wet­
table powder. Recommended rate is 2 pounds in 100 gallons. It is 
effective for the rust diseases and many of the summer diseases on 
apple such as black rot, sooty blotch, and fly speck. Zineb plus captan, 
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e a c h  a t  h a l f  s t r e n g t h ,  i s  o n e  o f  t h e  m o s t  p o p u l a r  a p p l e  o r c h a r d  f u n g i ­
c i d e s .  S i n c e  Z i n e b  i s  c o m p a t i b l e  w i t h  a l l  o r c h a r d  c h e m i c a l s ,  i t  m a y  b e  
u s e d  a l m o s t  w i t h o u t  d i s c r e t i o n  i n  t h e  a p p l e  s p r a y  s c h e d u l e .  O n  p e a c h e s  
i t  h e l p s  t o  c o n t r o l  b a c t e r i a l  s p o t .  
T h e  e f f e c t i v e n e s s  o f  f u n g i c i d e s  a n d  b a c t e r i c i d e s  a g a i n s t  c o m m o n  
o r c h a r d  d i s e a s e s  i s  g i v e n  i n  t a b u l a r  f o r m  o n  t h e  i n s i d e  b a c k  c o v e r  o f  
t h i s  c i r c u l a r .  
I N S E C T I C I D E S  A N D  A C A R I C I D E S  
C a r b o n a t e  A c a r i c i d e  
M o r e s t a n  i s  f o r m u l a t e d  a s  a  2 5 - p e r c e n t  w e t t a b l e  p o w d e r .  I t  i  
e f f e c t i v e  a g a i n s t  a l l  s t a g e s  a n d  s p e c i e s  o f  m i t e s  i n  I l l i n o i s ,  a n d  i s  a l s o  
s o m e w h a t  e f f e c t i v e  a g a i n s t  p o w d e r y  m i l d e w .  I t  m a y  c a u s e  f r u i t  s p o t ­
t i n g ,  e s p e c i a l l y  o n  D e l i c i o u s ,  s o  s h o u l d  b e  a p p l i e d  u n d e r  g o o d  d r y i n g  
c o n d i t i o n s .  M o r e s t a n  '  h a s  m o d e r a t e l y  l o n g  p e r s i s t e n c e  a n d  1 0 ' "  u s e  
h a z a r d .  
C a r b a m a t e  I n s e c t i c i d e  
S e v i n  ( c a r b a r y l ) .  E f f e c t i v e n e s s  a g a i n s t  a  w i d e  r a n g e  o f  i n s e c t  
a n d  l o w  u s e  h a z a r d  m a k e  S e v i n  a  v a l u a b l e  t o o l  f o r  p e s t  c o n t r o l  o n  
f r u i t s .  O n e  p o u n d  o f  S O - p e r c e n t  w e t t a b l e  p o w d e r  i n  1 0 0  g a l l o n s  o f  
w a t e r  h a s  b e e n  c o n t r o l l i n g  c o d l i n g  m o t h  a n d  g r e e n  a p p l e  a p h i d .  T w o  
p o u n d s  a r e  u s u a l l y  r e q u i r e d  f o r  p l u m  c u r c u l i o ,  t a r n i s h e d  p l a n t  b u g s ,  
s t i n k  b u g s ,  r o s y  a p h i d s ,  p e r i o d i c a l  c i c a d a ,  r e d - b a n d e d  l e a f  r o l l e r ,  a n d  
o r i e n t a l  f r u i t  m o t h ,  a l t h o u g h  l Y z  p o u n d s  w i l l  c o n t r o l  s m a l l  n u m b e r s  
o f  t h e s e  p e s t s .  S e v i n  i s  e s p e c i a l l y  e f f e c t i v e  a g a i n s t  p e r i o d i c a l  c i c a d a .  I t  
m a y  b e  u s e d  a l o n e  i n  a  s c h e d u l e  w i t h  g o o d  r e s u l t s ,  e x c e p t  t h a t  m i t e s  
w i l l  n e e d  s p e c i a l  a t t e n t i o n  a s  t h e y  m a y  t e n d  t o  m u l t i p l y  r a p i d l y .  T o  
a v o i d  p o s s i b l e  f r u i t  d r o p  o f  a p p l e s ,  d o  n o t  a p p l y  S e v i n  u n t i l  1 5  d a y s  
a f t e r  p e t a l - f a l l ,  e s p e c i a l l y  o n  t r e e s  e a s i l y  t h i n n e d .  I t  m a y  b e  u s e d  
w i t h i n  1  d a y  0  f  h a r v e s t .  
C h l o r i n a t e d  H y d r o c a r b o n s  
A c a r i c i d e s  
T h e  f o l l o w i n g  t w o  c h e m i c a l s  a r e  s p e c i f i c  f o r  m i t e  c o n t r o l .  T h e y  
a r e  h i g h l y  e f f e c t i v e  a g a i n s t  m o b i l e  m i t e s  a n d  m o d e r a t e l y  e f f e c t i v e  
a g a i n s t  e g g s  w h e r e  r e s i s t a n c e  h a s  n o t  d e v e l o p e d .  B o t h  h a v e  a  l o w  u s e  
h a z a r d .  
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Chlorobenzilate is a medium-lasting chemical for use on apples 
in late season after the second cover. It is formulated as a 2s-percent 
wettable powder and as an emulsifiable concentrate. The wettable 
powder is used at the rate of 10 pounds of active ingredient per acre. 
The emulsifiable concentrate contains 4 pounds of active ingredient per 
gallon and is used at the rate of 4 to 6 ounces of actual chemical per 
100 gallons of dilute spray. Although labels warn that Delicious, Jona­
than, and McIntosh may be injured, damage has not occurred in Illi­
nois. Unless coverage is exceptionally good and mite populations are 
low, use two consecutive applications. 
Kelthane, a long-lasting chemical, has given excellent control of 
a wide range of mite species, but resistance has appeared in many 
orchards. It is formulated as 18.s-percent regular and AP wettable 
powders and as an emulsifiable concentrate. The emulsifiable concen­
trate may be incompatible with some of the commonly used fungicides. 
ince Kelthane can be applied until 7 days before harvest, it is useful 
during late season. 
Insecticides 
Chemicals in this group are persistent, which is one advantage in 
pest control. Since they are also toxic to people, however, their persis­
tence is a disadvantage in harvest restrictions. They tend to increase 
mite populations, so if their use can be avoided during the cover sprays, 
mites will be easier to control. 
BRe is a contact and stomach poison that is occasionally used 
for aphid control on apples before bloom. A number of formulations 
are available. Dosage rate is 4 ounces of gamma isomer or lindane. The 
wettable powders may be included in early oil sprays. 
Dieldrin is formula ted as a 50-percent wettable powder. It has 
high contact and stomach toxicity to insects and is highly persistent. 
It gives outstanding control of curculio and is effective for tree borers. 
Although it kills stink bugs and tarnished plant bugs, its action is slow. 
Use hazard is moderately high. 
DDT has a wide range of effectiveness and use, although some 
major pests have become resistant. It is formulated several ways but is 
usually used on fruit as a 50-percent wettable powder. DDT is still 
recommended for tarnished plant bugs on peaches and may be useful 
. against thrips and in combination with short-lasting phosphates for in­
sect control. 
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T h i o d a n  ( e n d o s u l f a n )  i s  f o r m u l a t e d  a s  a  5 0 - p e r c e n t  w e t t a b l e  
p o w d e r  o r  a s  a n  e m u l s i f i a b l e  c o n c e n t r a t e  w i t h  2  p o u n d s  o f  a c t i v e  i n ­
g r e d i e n t  p e r  g a l l o n .  I t  h a s  t w o  i n s e c t i c i d a l l y  a c t i v e  c o m p o n e n t s  a n d  
c o u l d  a l s o  b e  l i s t e d  u n d e r  s u l f u r - b a s e d  m a t e r i a l s .  I t  g i v e s  o u t s t a n d i n g  
c o n t r o l  o f  p e a c h  t r e e  b o r e r s  a n d  w i l l  a l s o  c o n t r o l  a p h i d s ,  s p i t t l e b u g s ,  
t a r n i s h e d  p l a n t  b u g s ,  a n d  s t i n k  b u g s .  I t  i s  p e r s i s t e n t  a n d  h a s  a  m o d e r a t e  
u s e  h a z a r d .  
M e t h o x y c h l o r  i s  s i m i l a r  t o  D D T ,  h a v i n g  a  w i d e  r a n g e  o f  e f f e c ­
t i v e n e s s .  I t  i s  l e s s  e f f e c t i v e  t h a n  D D T  a g a i n s t  m a n y  p e s t s ,  b u t  d o e s  
c o n t r o l  i n s e c t s  w h i c h  D D T  d o e s  n o t ,  s u c h  a s  p l u m  c u r c u l i o  a n d  a p p l e  
m a g g o t .  I t  i s  r e c o m m e n d e d  a t  h i g h e r  r a t e s  t h a n  D D T  b u t  c a n  b e  u s e d  
c l o s e r  t o  h a r v e s t .  T h e  m a i n  u s e  i s  i n  a l l - p u r p o s e  a n d  h o m e  g a r d e n  
s p r a y s .  
D i n i t r o  C o m p o u n d s  
D N  2 8 9  ( E l g e t o l  3 1 8 )  a n d  D N O C .  D N  2 8 9 ,  o r  E l g e t o l  3 1 8 ,  i s  
f o r m u l a t e d  a s  a n  e m u l s i f i a b l e  c o n c e n t r a t e  a n d  i s  n o t  c o m p a t i b l e  w i t h  
o i l .  D N O C  i s  f o r m u l a t e d  a s  w e t t a b l e  p o w d e r s  a n d  m a y  b e  u s e d  w i t h  o i l .  
T h e s e  m a t e r i a l s  a r e  e f f e c t i v e  a g a i n s t  a p h i d  e g g s  a n d  m o d e r a t e l y  e f f e c ­
t i v e  a g a i n s t  E u r o p e a n  r e d  m i t e  e g g s  a n d  s c a l e  i n s e c t s ,  b u t  t h e y  a r e  n o t  
a s  e c o n o m i c a l  a s  o t h e r  c o n t r o l  m e a s u r e s .  T h e s e  d i n i t r o s  a r e  t o x i c  t o  
l e a f  t i s s u e  a n d  s h o u l d  b e  u s e d  o n l y  d u r i n g  t h e  d o r m a n t  p e r i o d .  U s e  
h a z a r d  i s  m o d e r a t e .  
M o r o c i d e  ( b i n a p a c r y l )  i s  f o r m u l a t e d  a s  a  5 0 - p e r c e n t  w e t t a b l e  
p o w d e r .  I t  i s  m o d e r a t e l y  e f f e c t i v e  a g a i n s t  E u r o p e a n  r e d  m i t e s ,  e f f e c t i v e  
a g a i n s t  s p o t t e d  m i t e s ,  a n d  a l s o  a c t i v e  a g a i n s t  p o w d e r y  m i l d e w .  I t  k i l l s  
a l l  f o r m s  o f  s p o t t e d  m i t e s  b u t  m u s t  b e  a p p l i e d  w i t h  e x c e l l e n t  s p r a y  
c o v e r a g e .  I t  c o u l d  b e  c o m b i n e d  w i t h  o i l  i n  t h e  d o r m a n t  s p r a y ,  b u t  i t s  
m a i n  u s e  i s  s u g g e s t e d  f o r  m i t e s  d u r i n g  m i d - s e a s o n ,  w h e n  i t s  a c t i o n  
a g a i n s t  t h e  d i f f e r e n t  k i n d s  a n d  f o r m s  o f  m i t e s  i s  m o s t  u s e f u l .  I t  s h o u l d  
n o t  b e  c o m b i n e d  w i t h  a n y  e m u l s i f i a b l e  c o n c e n t r a t e s  n o r  u s e d  b e f o r e ,  
d u r i n g ,  o r  a f t e r  o i l  a p p l i c a t i o n s  o n  f o l i a g e .  M o r o c i d e  i s  m o d e r a t e l y  
p e r s i s t e n t  a n d  h a s  l o w  u s e  h a z a r d .  
P l a n t  S p r a y  O i l s  
O i l s  a r e  u s e f u l  i n  e a r l y  s e a s o n .  T h e y  a r e  e c o n o m i c a l  t o  u s e  a n d  
e a s y  t o  h a n d l e ,  t h e y  h a v e  l i t t l e  u s e  h a z a r d ,  a n d ,  a s  f a r  a s  w e  k n o w ,  n o  
p e s t s  h a v e  d e v e l o p e d  r e s i s t a n c e .  W h i l e  s o m e  " d o r m a n t "  o i l s  a r e  s t i l l  
a v a i l a b l e ,  t h e  S u p e r i o r  o i l s  a r e  b e i n g  w i d e l y  r e c o m m e n d e d  a n d  u s e d .  
T h e  o n l y  d e s c r i p t i o n  o f  c o n t e n t s  o n  t h e  l a b e l  o f  a  d o r m a n t  o i l  h a s  
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been the percentage of petroleum oil. Thus dormant oils might vary 
widely in chemical content. This variation makes it risky to use dor­
mant oils after bud break and after the addition of other pesticides to 
the spray. 
While specifications for Superior oils have not been legally estab­
lished, the major suppliers follow standards which have been developed 
by the ;.Jew York State Agricultural Experiment Station, Geneva, em­
ploying methods published by the American Society for Testing IVlate­
rials. These standards are given in the table below. 
Viscosity is a measure of the rate of oil flow. The gravity test pro­
vides an index to the amount of paraffin in the oil when related to 
viscosity and the unsulfonated residue . Unsulfonated residue (UR), a 
measure of refinement, indicates the percentage of stable chemicals 
that are not toxic to the plant. lVlany of the Superior oils have UR's 
of 94 to 96 - higher than specified in the table. The pour point indi­
cates the lowest temperature at which an oil will pour freely. The 
temperature range of distillation limits both the number of chemicals 
and the size of the chemical structures in the oil. Viscosity and UR 
specifications are usually given on Superior oil labels. 
Dormant oils usually have a UR rating of about 80. This makes 
them chemically more toxic to the insects than Superior oils - and also 
more toxic to the plants . Superior oils are more efficient than dormant 
oils in smothering the insects. This is because the Superior oils have 
more of the proper paraffins and fewer undesirable hydrocarbons. 
STANDARDS FOR SUPERIOR OILS 
Developed by the New York Agricultural Experiment Station 





Saybolt Universal Viscosity at lOO°F., 
seconds"'. . . . . . . . . .. .... . .... . . . . 56-62 66-74 90-120 
Gravity, API (minimum )b ... ... . 34 33 31 
Unsulfonated residue (minimum)e ... 92 92 90 
Pour point OF. (maximum)d 
Distillation at 10 mm. Hg, OF (50% point)c 
20 
408 ± 10 
(645 ±8)f 
20 
425 ± 12 






10%-90 % range (maximum) ............ . 80 95 
(75 )£ (90)f 
a AST~[ methods D445-61 and D446-5 3 to be u sed . 
b AST;\[ method D287-5 5 to be u sed. 
c AST~[ method D483-61 T to be used. 
d ASTM method D497-57 to be u sed. 
e ASTl\1 method D1160-61 to be used. 
t Approximate atmospheric di stillation temperatures employing ASTM method D447-59T. 
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O n  a  d i l u t e  b a s i s ,  2 - p e r c e n t  o i l  i s  e n o u g h  t o  c o n t r o l  s c a l e  i n s e c t s  a n d  
E u r o p e a n  r e d  m i t e  e g g s  d u r i n g  t h e  d o r m a n t  p e r i o d .  T h e  d o s a g e  m a y  b e  
g r a d u a l l y  d e c r e a s e d  t o  1  p e r c e n t  i n  t h e  e a r l y  p i n k  s t a g e ,  w h e n  E u r o p e a n  
r e d  m i t e  e g g s  b e g i n  t o  h a t c h  a n d  s c a l e  i n s e c t s  b e g i n  t o  g r o w .  T h i s  
d o s a g e  i s  a l s o  e f f e c t i v e  o n  h a t c h e d  m i t e s  a n d  o n  o t h e r  i n s e c t  f o r m s  s u c h  
a s  e g g s  o f  c o d l i n g  m o t h  a n d  o r i e n t a l  f r u i t  m o t h .  B u t  h e r e  t h e  c o n t r o l  
e f f i c i e n c y  d e p e n d s  m o r e  u p o n  c o v e r a g e  t h a n  u p o n  d o s a g e .  
I f  p o s s i b l e ,  o i l  s h o u l d  b e  s p r a y e d  u n d e r  r e a s o n a b l y  c a l m  c o n d i t i o n s  
o r  w i t h  t h e  w i n d .  S p r a y i n g  w i t h  t h e  w i n d  u s u a l l y  m e a n s  t h a t  o p p o s i t e  
s i d e s  h a v e  t o  b e  s p r a y e d  a t  d i f f e r e n t  t i m e s .  O n e  o r  b o t h  s i d e s  m a y  r e ­
q u i r e  r e s p r a y i n g  t o  i n s u r e  c o m p l e t e  c o v e r a g e .  A  s e c o n d  a p p l i c a t i o n  
g i v e s  s o m e  i n c r e a s e  i n  c o n t r o l  e v e n  w h e n  b o t h  a p p l i c a t i o n s  a r e  m a d e  
u n d e r  c a l m  c o n d i t i o n s .  
U s e d  a l o n e ,  t h e  7 0 - s e c o n d  S u p e r i o r  o i l s  m a y  b e  a p p l i e d  w i t h  l i t t l e  
h a r m  t o  t h e  p l a n t  u n t i l  t e m p e r a t u r e s  g e t  a b o v e  8 0
0  
F .  H o w e v e r ,  o u r  
c o m p l i c a t e d  p e s t - c o n t r o l  p r o g r a m s  f o r  f r u i t  t r e e s  g r e a t l y  l i m i t  o i l  u s e .  
M o s t  p e s t i c i d e s  a r e  c o n d i t i o n e d  b y  v a r i o u s  s o l v e n t s ,  e m u l s i f i e r s ,  a n d  
d i l u e n t s  w h i c h  c a u s e  i n c o m p a t i b i l i t i e s  w i t h  t h e  o i l .  T h e  f o l l o w i n g  
p e s t i c i d e s  a r e  c o n s i d e r e d  t o  b e  c o m p a t i b l e  w h e n  m i x e d  s i n g l y  w i t h  
S u p e r i o r  o i l :  C y p r e x ,  z i n e b ,  N i a c i d e  l V I ,  f e r b a m ,  a n d  m o s t  o f  t h e  
w e t t a b l e  p o w d e r  i n s e c t i c i d e s  r e c o m m e n d e d  d u r i n g  t h e  d o r m a n t  t o  p r e ­
p i n k  s t a g e .  W h e n  m o r e  t h a n  o n e  o f  t h e s e  p e s t i c i d e s  a r e  t o  b e  u s e d  
t o g e t h e r ,  h o w e v e r ,  a  t r i a l  m i x  s h o u l d  b e  m a d e  i n  a  g l a s s  j a r .  I f  t h e  
m i x t u r e  i s  n o t  s m o o t h  a n d  u n i f o r m ,  t h e n  t h e  m a t e r i a l s  s h o u l d  b e  c o n ­
s i d e r e d  i n c o m p a t i b l e .  T h e  o i l  s h o u l d  a l w a y s  b e  a d d e d  w i t h  a g i t a t i o n  
a f t e r  o t h e r  p e s t i c i d e s  h a v e  b e e n  m i x e d  i n  t h e  t a n k  a n d  b e f o r e  t h e  t a n k  
i s  c o m p l e t e l y  f i l l e d  w i t h  w a t e r .  D o  n o t  a l l o w  m i x t u r e  t o  s t a n d  ' w i t h o u t  
a g i t a t i o n  b e f o r e  s p r a y i n g .  
A f t e r  l e a v e s  a p p e a r ,  o i l  s h o u l d  n o t  b e  a p p l i e d  t o  t r e e s  s h o r t l y  b e f o r e ,  
w i t h ,  o r  s o o n  a f t e r  s u l f u r ,  c a p t a n ,  o r  t h e  o r g a n i c  d i n i t r o s ,  K a r a t h a n e  
a n d  M o r o c i d e .  T h e  f u r t h e r  d e v e l o p e d  t h e  l e a v e s  a r e  w h e n  t h e  o i l  i s  
a p p l i e d ,  t h e  l o n g e r  t h e  t i m e  t h a t  s h o u l d  e l a p s e  b e t w e e n  t h e  o i l  s p r a y  
a n d  a p p l i c a t i o n  o f  t h e s e  m a t e r i a l s .  
O r g a n i c  P h o s p h a t e s  
T h i s  g r o u p  o f  c h e m i c a l s  i s  q u i t e  d i v e r s i f i e d  a n d  u s e f u l  i n  p e s t  c o n ­
t r o l .  O r g a n i c  p h o s p h a t e s  a r e  h a z a r d o u s  t o  u s e ,  h o w e v e r ,  b e c a u s e  t h e y  
a r e  v e r y  r a p i d l y  a b s o r b e d  t h r o u g h  t h e  s k i n  a n d  m a n y  a r e  h i g h l y  t o x i c .  
T h e  p o i s o n i n g  e f f e c t  i s  a d d i t i v e  b e t w e e n  t h e  d i f f e r e n t  c h e m i c a l s .  
R e s i s t a n c e  h a s  d e v e l o p e d  q u i c k l y  a m o n g  m i t e s ,  e s p e c i a l l y  w h e r e  
p o p u l a t i o n s  h a v e  b e e n  h i g h .  l V I i t e s  s e e m  t o  b e c o m e  r e s i s t a n t  t o  a  
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specific phosphate more quickly if they have already developed re­
sistance to another phosphate. Although most phosphates are not ef­
fective against mite eggs, several will control mites effectively if 
consecutive applications are made close enough together that there is 
not time for the eggs to hatch and for the mites to mature and produce 
more eggs. Some phosphates are said to suppress mites, which often 
means that they kill mites only in the early stages. Most phosphate 
insecticides are effective against aphids . 
Diazinon is formu lated as a 50-percent wettable powder for fruit. 
This moderately long-lasting chemical controls a very wide range of 
pests. It is useful on apples for codling moth, apple maggot, aphids, 
and scale insects. It wi ll suppress mites and red-banded leaf roller to 
a certain extent. Use hazard is moderate. 
Ethion is formulated as a 25-percent wettable powder and with 
a plant spray oil. It is effective against codling moth but has been 
mainly used for mite control in late cover sprays and with early oil 
sprays. Where Ethion has been used several seasons, mites have be­
come resistant. This chemical is moderately long-lasting and has a 
moderate use hazard. 
Guthion has given excellent control of a wide range of pests. 
For fruit it is formulated as a 25-percent wettable powder and as an 
emulsifiable concentrate (2 pounds of active ingredient per gallon ), al­
though the latter is not used on apples. Guthion has given outstanding 
control on most fruit pests, and acceptable control on nearly all the 
others. Mites have become strongly resistant after several seasons of 
use. Guthion is too slow-acting on tarnished plant bugs to prevent 
catfacing on peaches. Residual toxicity is moderately long; use hazard, 
moderately high. 
Malathion is formulated as a 25-percent wettable powder and in 
several emulsifiable concentrates. Because it is effective against a wide 
range of insect pests, it has been successfully used alone in apple spray 
programs. It is weak against high populations of curculio and red­
banded leaf roller. It is short-lasting and has a very low use hazard. 
Parathion is formulated as I5-percent and 25-percent wettable 
powders and in several liquid concentrations. It has been used a long 
time on fruits, where it is sti ll effective against most insects. It has a 
moderately short residual and a very high use hazard. It may russet 
apples in early season. 
TEPP is formulated as emulsifiable concentrates at several rates 
per gallon. The main use has been against aphids and mites. Mite re­
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s i s t a n c e  h a s  d e v e l o p e d  i n  s o m e  o r c h a r d s  a f t e r  T E P P  h a s  b e e n  u s e d  f o r  
s e v e r a l  s e a s o n s .  I t  i s  v e r y  s h o r t - l a s t i n g  a n d  h a s  a  v e r y  h i g h  u s e  h a z a r d .  
T r i t h i o n  ( c a r b o p h e n o t h i o n )  i s  f o r m u l a t e d  a s  a  2 5 - p e r c e n t  w e t ­
t a b l e  p o w d e r  a n d  a s  s e v e r a l  l i q u i d  c o n c e n t r a t e s .  I t  h a s  g i v e n  g o o d  c o n ­
t r o l  o f  a p h i d s  a n d  m i t e s ,  b u t  w h e r e v e r  i t  h a s  b e e n  u s e d  f o r  a n y  l e n g t h  
o f  t i m e ,  m i t e s  s h o w  s t r o n g  r e s i s t a n c e .  I t  i s  m o d e r a t e l y  l o n g - l a s t i n g  a n d  
h a s  a  m o d e r a t e  u s e  h a z a r d .  
S y s t e m i c  O r g a n i c  P h o s p h a t e s  
T h e s e  c h e m i c a l s  a r e  a b s o r b e d  i n t o  t h e  l e a v e s ,  m o v i n g  t h r o u g h  t h e  
p l a n t  w i t h  t h e  w a t e r  i n  t h e  p l a n t .  S y s t e m i c  m a t e r i a l s  a r e  a b s o r b e d  
m o s t  e f f i c i e n t l y  b y  y o u n g  t i s s u e  a n d  s h o u l d  b e  a p p l i e d  o n l y  i n  e a r l y  
s e a s o n .  T h e y  a r e  e f f e c t i v e  a g a i n s t  s u c k i n g  i n s e c t s  a n d  a r e  m o d e r a t e l y  
e f f e c t i v e  a g a i n s t  s o m e  c h e w i n g  i n s e c t s  t h a t  f e e d  o n  r a p i d l y  g r o w i n g  
t i s s u e .  C o n t r o l  o f  a p h i d s  i s  p a r t i c u l a r l y  o u t s t a n d i n g  a n d  d o e s  n o t  
d e p e n d  o n  g o o d  c o v e r a g e .  
D i m e t h o a t e  i s  f o r m u l a t e d  a s  C y g o n  2 6 7 ,  w h i c h  i s  a n  e m u l s i f i a b l e  
c o n c e n t r a t e  w i t h  2 . 6 7  p o u n d s  o f  a c t i v e  i n g r e d i e n t  p e r  g a l l o n .  I t  i s  a b ­
s o r b e d  v e r y  q u i c k l y  i n t o  l e a f  t i s s u e  a n d  i s  m o d e r a t e l y  e f f e c t i v e  a g a i n s t  
c o d l i n g  m o t h  a n d  m i t e s .  A l t h o u g h  u s e  h a z a r d  i s  l o w ,  t h e  c h e m i c a l  h a s  
a  s t r o n g  o d o r .  R e s i d u a l  e f f e c t  i s  m o d e r a t e  - a b o u t  3  d a y s .  
P h o s d r i n  i s  f o r m u l a t e d  a s  a n  e m u l s i f i a b l e  c o n c e n t r a t e  w i t h  2  
p o u n d s  o f  a c t i v e  i n g r e d i e n t  p e r  g a l l o n .  I t  i s  e f f e c t i v e  a g a i n s t  a  w i d e  
r a n g e  o f  p e s t s ,  i n c l u d i n g  m o b i l e  m i t e s  a n d  a l l  s t a g e s  o f  t h e  r e d - b a n d e d  
l e a f  r o l l e r .  R e s i d u a l  e f f e c t  i s  v e r y  s h o r t  - 1  t o  3  h o u r s .  T h i s  c h e m i c a l  
i s  t h e r e f o r e  u s e f u l  w h e n  h i g h  p o p U l a t i o n s  o f  p e s t s  m u s t  b e  c o n t r o l l e d  
i m m e d i a t e l y  b e f o r e  o r  d u r i n g  h a r v e s t .  
P h o s p h a m i d o n  i s  f o r m u l a t e d  a s  a n  e m u l s i f i a b l e  c o n c e n t r a t e  c o n ­
t a i n i n g  4  o r  8  p o u n d s  o f  a c t i v e  i n g r e d i e n t  p e r  g a l l o n .  I t  i s  m o d e r a t e l y  
e f f e c t i v e  a g a i n s t  c o d l i n g  m o t h  a n d  c u r c u l i o .  A  s e r i e s  o f  e a r l y  a p p l i c a ­
t i o n s  h a s  c o n t r o l l e d  m i t e s .  T h i s  c h e m i c a l  i s  q u i c k l y  a b s o r b e d  i n t o  l e a f  
t i s s u e  a n d  u s e  h a z a r d  i s  m o d e r a t e .  R e s i d u a l  e f f e c t  i s  m o d e r a t e  - 2  t o  
3  d a y s .  
S y s t o x  ( d e m e t o n )  i s  f o r m u l a t e d  a s  a  2 6 . 2 - p e r c e n t  e m u l s i f i a b l e  
c o n c e n t r a t e ,  w i t h  2  p o u n d s  o f  a c t i v e  i n g r e d i e n t  p e r  g a l l o n .  T h e  p r i ­
m a r y  u s e  i s  a g a i n s t  a p h i d s ,  m i t e s ,  l e a f h o p p e r s ,  a n d  l e a f  m i n o r s .  I t s  
p e r s i s t e n c e  ( i t  l a s t s  8  t o  1 2  d a y s )  h a s  m a d e  i t  t h e  m o s t  e f f e c t i v e  s y s ­
t e m i c  c h e m i c a l  a g a i n s t  m i t e s .  I t  h a s  a  v e r y  h i g h  u s e  h a z a r d  a n d  a  
s t r o n g ,  p e n e t r a t i n g  o d o r .  
43 PEST CONTROL IN COMMERCIAL FRUIT PLANTINGS 
Sulfur-Based Acaricides 
Aramite, formulated as a 1S-percent wettable powder, has a very 
limited use since a zero tolerance has been placed on fruit. However, it 
may find limited usefulness in the pink spray, after harvest, or on non­
bearing trees. It is moderately persistent and has a low use hazard. 
Genite is formulated as a 50-percent wettable powder and a 50­
percent emulsifiable concentrate. It has given excellent control of Eu­
ropean red mite but can be used only before bloom or after harvest. 
It is moderately persistent and has a very low use hazard. 
Ovex is formulated as a 50-percent wettable powder. It is effec­
tive only against the egg stage of mites. Excellent coverage and con­
ecutive close applications are necessary for good mite control. This 
chemical is moderately persistent and has a very low use hazard. 
Tedion (tetradifon) is formulated as a 2S-percent wettable pow­
der and an emulsifiable concentrate with 1 pound of active ingredient 
per gallon. The emulsifiable concentrate is much more effective than 
the wettable powder at similar dosages . Since the mite kill is very 
slow, adult mites may not be killed, but their eggs are not viable. 
Tedion should be used against low populations or in combination with 
a chemical which kills more rapidly. Strong resistance has developed 
where Tedion has been used for three seasons or more. It is moder­
ately long in persistence and has a very low use hazard. 
The effectiveness of insecticides and acaricides against common 
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D E V E L O P M E N T  O F  A P P L E  B U D  A N D  B L O S S O M  

( T e r m s  i n  p a r e n t h e s e s  a r e  t h o s e  p r o p o s e d  b y  D r .  P .  J .  C h a p m a n  o f  t h e  N e w  Y o r k  S t a t e  A g r i c u l ­ 

t u r a l  E x p e r i m e n t  S t a t i o n  i n  t h e  F e b r u a r y ,  1 9 6 6 ,  i s s u e  o f  t h e  " A m e r i c a n  F r u i t  G r o w e r . " )  1 ,  D o r ­ 

m a n t  ( D o r m a n t ) ;  2 ,  D e l a y e d  d o r m a n t  ( S i l v e r  t i p ) ;  3 ,  E a r l y  p r e p i n k  ( G r e e n  t i p ) ;  4 ,  E a r l y  p r e p i n k  

( H a l f - i n c h  g r e e n ) ;  5 ,  P r e p i n k  ( H a l f - i n c h  g r e e n ) ;  6 ,  P r e p i n k  ! T i g h t  d u s t e r l ;  7 ,  P i n k  ( P i n k ) ;  8 ,  F u l l  

p i n k  ( F u l l  p i n k ) ;  9 ,  E a r l y  b l o o m ;  1 0  a n d  1 1 ,  F u l l  b l o o m ;  1 2 ,  P e t a l  f a l l  o r  c a l y x .  
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